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GROUND ZERO: 


Beneath the surface of lightning protection 


An INTERTEC@/PRIMEDIA Publication 


Vertex--For Business, Industry, 
and Public Safety. 


Vertex Radio Communications, the 
land mobile division of Yaesu. has 
been at the forefront of high-tech 
engineering and quality manufac- 
turing for over 40 years. Always 
keeping customer satisfaction as 
their goal. the Vertex line meets 
the ever-growing demands of 
private sector. public safety. and 
governmental organizations. 

The Vertex full line of wireless 
radio equipment is compatible with 
commercial specifications world- 
wide, and includes a wide variety 
of portable, compact/mobile base 
stations, HF/SSB transceivers. 
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repeaters, and trunking systems. 
Incorporating constant cus- 
tomer feedback with break-through 
design in synthesized radio commu- 
nication technology has resulted in 
innovative products like the 
FTH-2070 32 Channel 5W Dual 
Band VHF/UHF Portable radio 
introduced in 1988. This unequaled 
radio gained immediate acceptance 
for its ability to link public safety 
organizations in time of crisis, and 
remains unique to Vertex today. 
Now, with its expanded line-- 
including the ultra-compact 
VX-10, 40 and 102 Channel 


VHF/UHF Portables -- Vertex Radio 
Communications provides solutions 
to communication needs for busi- 
ness. industry. and public safety. 
For more information about the 
complete line of Vertex Radio 
Communications products. see your 
authorized Vertex dealer. or call: 


562-404-2700 
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RADIO COMMUNICATIONS 
Land Mobile Orsion of Yaesu US A 


United States & Canada: Yaesu U.S.A., (562)404-2700. Mexico, Central & So. America, (305)593-2500 
©1998 Yaesu USA. Specifications subject to change without notice. 
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Your System. 
Enhance to LTR-Net’... 


Multi-Site Networking 
-Witle-Area Coverage 
-Roaming with Auto-Revistration 


65,000 Unique ID's 

Electronic Serial Numbers 

Direct Radio-to-Radio calls 
Direct Inward-Dialed Phone Calls 
4780 Group ID's 


Over-the-Air Management 
Sleep 
Kill 
-Undate Channels 
-Interrogate ESN or UID 


Get The Switch. 
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Call for Details 
1-800-388-1912 
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-—100kA ground strike can ruin a site manager's whole day if a grounding system is inadequate. Geotech- 


nical analysis can prevent the flashes of pain. See cover story on page 22. Cover design by Scott Dolash, art director. 
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Ground zero 

D.A. Keckler 

Lightning protection for a telecommunications site must include thorough 
geotechnical knowledge of that site. MRT interviews one of the leading 
experts in designing and installing grounding systems. 


It’s a portable life, but things can get better 

Bryan Jackson, Graydon Hansen and Jody Steinberg 

Battery charging technology that can increase two-way radio performance 
can do the same for other battery-dependent tools and systems, reducing 
maintenance and failures at critical moments, 

Analog multiplex systems: The basics 

Jeff Ashley 

Part 3—Active analog mux systems are still in widespread use. An understanding 
of basic testing and troubleshooting techniques can distinguish a technician. 


INDUSTRIAL TELECOM 

The FCC wants to auction your privates 

Robert H. Schwaninger Jr. 

What do the left, the right, the eggheads, the anti-trusters and the deregulators 
in Congress have in common? Despite different motives, they all make the 
FCC think it should auction private radio spectrum. 


Real choices for remote site applications 

Donald E. Koehler 

Regulations may restrict the use of fossil fuels for backup power at remote 
telecommunications sites. Some high-efficiency alternative power sources are 
both environmentally friendly and operate at a reasonable cost. 
Product/services showcase 

Use this section as a mini-catalog of products and services offered by 
advertisers in this issue, 
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Editorial 
Don Bishop 
IWCE ‘buzz° and equipment demonstrations. 
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Editorial index 


Editorial forum 
Nikki Chandler 
Lighting the way. 
Letters 


In the public interest 
Robert H. Schwaninger Jr. 
The goddess CALEA. 


News 
IWCE post-show coverage. 


Product focus: Power supplies. 
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BUILDING BLOCKS FOR 
19” RACK SYSTEMS 


For over 20 years, TXRX Systems has built 
a reputation for quality, innovation, and 
reliability in mobile radio, personal commu- 
nication, transportation, public safety, and 
other services in the 100MHz to 1GHz 
range. From below-ground to tower-top, 
TXRX components and systems offer cost- 
effective, superior performance. 


800 & 900 Mz Airline Combiners 
e Broadband Design 

e 175 watts 

e Modular Expansion 


Progressive Hybrid Combiners 
e Lower Insertion Loss 

e Modular Expansion 

e Compact Design 


Receiver Multicouplers 
e Low Profile 

e Expandable to 16 Ports 
e Low Noise Figure 

e High 3rd OIP 


VHF/UHF Cavity Multicouplers 
, ° e Broadband T-Pass® Design 
i iF e Easily Expanded 


8625 Industrial Parkway 
Angola, NY 14006 

Tel: 716-549-4700 

Fax: 716-549-4772 

E-mail: sales@txrx.com 
Internet: http: //wuw.txrx.com 


4 Member of Bird Technologies Group 
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IWCE ‘buzz’ 


Manufacturer ‘buzz’ 

An interesting aspect of IWCE was the talk 
involving Relm Wireless, Intek Global land 
mobile radio, Uniden Corporation of 
America’s Private Radio Division, Hitachi 
Denshi, John Simmonds and others. 

For example, two sources said that repre- 
sentatives of Hitachi had visited Relm to talk 
about manufacturing two-way radio products 
on Relm’s behalf. Hitachi has been a long- 
time supplier to Intek, making almost all of 
its Midland FM two-way radio products. 
Although one source reported that Relm and 
Hitachi inked an agreement on March 30, a 
top official at Relm said flatly that Hitachi 
did not even visit his company—no discus- 
sions, no agreement. Oh? 

Another two sources said that a group in- 
cluding Simmonds had approached Intek 
about buying its land mobile radio business. 
Word is that the owner of Midland Consumer 
Radio, which is entirely separate from Intek 
Global, was interested in buying the land 
mobile radio business several years ago and 
has made a renewed offer. 

Additional sources said that at least the 
Simmonds group, if not others, is talking to 
Uniden about buying its Private Radio Divi- 
sion. Uniden makes at least one of the radios 
sold under the Midland brand, and originally 
(we're talking during the *70s) made all of the 
Midland two-way communications products. 

Another group is reported to be trying to 
talk with Hitachi about selling its radios un- 
der the Hitachi brand. 

Where these Hitachi agreements would 
leave Intek is uncertain. During the period 
when Simmonds owned what now is the 
Intek land mobile business, he apparently was 
preparing to acquire Hitachi’s tooling to 
manufacture radios in Canada at a factory 
owned by the Simmonds Electronics division 
of Simmonds Capital Ltd. The move would 
have taken advantage of North American Free 
Trade Agreement (NAFTA) provisions. In- 
stead, Simmonds sold a majonty interest in 
Intek Global to Securicor, perhaps leaving 
Intek’s relations with Hitachi somewhat 
strained to this day. 
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Equipment demos 

DCMA — ComSpace conducted twin 
demonstrations of its digital carner, multiple- 
access (DCMA) technology at its booth and 
in a van equipped for test drives. The booth 
demonstration showed how eight voice paths 


and equipment demonstrations 


could fit within a 25kHz bandwidth, the 
width of a current FM channel. One of the 
demonstration transceivers was down during 
my booth visit, yet the spectrum analyzer 
showed how the other three (plus the gap for 
the missing signal) fit the bandwidth. The 
capacity of the four signals that fit the band- 
width is doubled with time-domain 


duplexing, yielding eight voice paths. 
The audio in the booth sounded good. 
The audio in the van sounded less-than- 


good. | wish I could say it sounded good. But 
I can’t. The operator in the van even had his 
counterpart at the base station switch from 
playing a recording to reading live from a 
brochure, but the audio still sounded “wa- 
tery.” ILreminded me of the first time I called 
the Nextel investor relations representative 
and he answered on a 6:1 time-division 
phone. Watery audio. 

One rule-of-thumb says audio should be 
sampled at twice the rate as its highest fre- 
quency component. To capture harmonics in 
the 1SkHz to 20kHz range, compact discs use 
sampling at 44kbps or higher. Voice commu- 
nication is adequately conveyed with a 300Hz 
to 3kHz frequency response, so a 6kbps sam- 
pling rate probably is adequate. 

The “watery audio” problem is what led 
Motorola to offer Nextel a 3:1 time-division 
option, which Nextel uses for telephone in- 
terconnect calls. Radio users get accustomed 
to a different audio quality than what tele- 
phone users expect. Nextel continues to use 
the 6:1 time-division option for dispatch, 
Another network operator with similar 
Motorola equipment, SouthernLinc, uses 6:1 
on all calls. So audio quality is a matter of 
opinion and a matter of choice. 

For example, another individual riding in 
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the van with me said she did not hear the 
watery audio sound. And this was an indi- 
vidual who worked many years for a radio 
manufacturer and as a dealer, someone highly 
familiar with voice communications equip- 
ment. So to be fair, I’m saying that although 
I was slightly critical of the audio, she was 
not. 

LM portable — Intek Global had samples 
of its long-awaited portable 220MHz linear 
modulation (LM) transceivers. An Intek rep- 
resentative and | used them inside and out- 
side of the convention center. Inside, the 
communication was interrupted either by 
poor propagation with the repeater or inter- 
ference or a combination. Outside. with per- 
haps better propagation to the low-powered 
repeater in the Hilton, they worked better. 

Here ] am, being “Mr, Hi-Fi,” again, and 
I’m saying that the audio sounded “different” 
from FM. Okay, it isn’t FM; it's LM. I prob- 
ably would get used to it and not think of the 
difference. After all, in the 1960s, I got used 
to the difference between AM and single-side- 
band (SSB) communications audio. Does 
communications audio have to be toll-quality 
(which means “telephone-quality”) or CD- 
quality? No. (On radio commercials, I heard 
a Kansas City PCS carrier tout, falsely, the 
digital quality of their audio, saying, “digital. 
like CDs.") 

Compared to wireless telephone handsets 
and many FM portables, the LM portable is 
big and heavy, reflecting the challenge of 
communicating with distant sites used by 
two-way radio compared to nearby sites used 
by cellular, PCS and ESMR systems. At 
220MHz. it takes more portable transmitter 
power, which requires a larger power ampli- 
fier and battery. 

The Intek representative said the unit prob- 
ably is going to be expensive, too, Yet with 
the business radio application emphasized by 
Intek, 220MHz portables probably won't be 
as widely used as mobiles. If the sale of 20 
mobiles turns on having one portable in- 
cluded for the use of a supervisor or manager, 
then the availability of an Intek portable will 
make a difference. At least, that’s the way it 
was explained to me. The portable, by the 
way, isn't available quite yet, though. Soon, 
he said. Soon. 

don_bishop@intertec.com 
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Mounting Solutions 
Get Great Reception .. 
From Everyone ! 


Introducing DAPA Site Saver 
e Mounting Solutions 
4 Zoning boards, concerned citizens, 
-; ; wireless users and providers all agree 
peter that Site Saver mounting solutions from 
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{ oat \ 4 DAPA are a welcome alternative. 
. ™ 2 v 
; = Compact and unobtrusive, the Site 
} Saver solution mounts three DAPA 


~ A antennas on a single pipe. They save 
z= i ) space, provide outstanding coverage 
f and can handle high call capacity 
without compromising the area’s 
aesthetics. 


Easy On Your Eyes And 

Your Budget 

Not only are Site Saver solutions the 
most attractive choice, their low-cost, 
flexible design makes them ideal for 
virtually every application and environ- 
ment. Site Saver mountings work with 
most DAPA panel antennas, including 
vertically polarized, or dual (slant 45) 
antennas. They can be customized for 
your site with mechanical downtilt, 
stacking, gap fillers, cylindrical or 
square radomes. 


Depend On DAPA To Keep 
People Communicating 

DAPA celebrates 30 years as a 
worldwide leader in the design, 
manufacture and installation of 
antenna and tower systems. For more ay 
information on the Site Saver mounting 7 
solutions or other DAPA products, 

contact us today, and get a great 

reception without attracting attention. 


DAPA. 


DAPA Communications, Inc. ; 
Allegany, NY USA [& 

1-800-325-3272 

Int'l +1-716-373-7228 
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Microphones 


CORRESPONDENCE; Editorial correspondence 
should be addressed to P.O. Box 12960, Overland 
Park, KS 66282-2960, tel. 913-341-1300; fax: 913- 
967-7250; mrt@intertec.com; www.mrtmag.com. 


MOBILE RADIO TECHNOLOGY provides tech- 
nical information to dealers; to private wireless, pub- 
lic safety, public service, community repeater, SMR, 
ESMR, paging, cellular and PCS system operators; 
mobile radio equipment manufacturers: manufactur- 
crs’ representatives, distributors: engineering and 
consulting firms; national, slate and local government 
and public safety agencies; transportation companies; 
petroleum and energy products companies; public 
utilties; and others allied to the field. 
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...POWER ON WITH ASTRON 
SWITCHING POWER SUPPLIES... 


SPECIAL FEATURES: 

HIGH EFFICIENCY SWITCHING TECHNC 
SPECIFICALLY FILTERED FO 
COMMUNICATIONS EQUIP 
FREQUENCIES INCLUDING HE 


*HEAVY DUTY DESIGN 
eLOW PROFILE = 
eLIGHT WEIGHT PACKAGE 
EMI FILTER fa 
*MEETS FCC CLASS B Bo 


MODEL CONT. AMP ICS SIZE (inches) WT.(Ibs.) 
$S-10 2.3x6x9 
$S-12 10 12 2.3x6x9 3.4 


SS-18 15 18 2.3x6x9 3.6 
SS-25 20 25 27/8x7x9 3/8 4.2 
$S-30 25 30 3 3/4x7x95/8 5 

SS-25M* 20 25 27/8x7x9 3/8 4.2 


SS-30M* 25 30 3 3/4x7x9 5/8 5 


© *with separate volt and amp meters “Bt Lapel ee ne SSDS SE 
* All. SS power: supplies are available i ina BACK MOUNT VERSION 5. x 1 x 9 93/6) 


9 Aan ane California 92618 
949- “458-7277 Fax 949- 458- 0826 
‘WWW, astron ale com is 
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June 

1-3—Canadian Wireless. sponsored by the Cana- 
dian Wireless Telecommunications Association, 
Vancouver, Canada. Contact: 613-233-4888, ext. 
102. 

6-10—Supercomm, sponsored by the TIA and 
USTA. Georgia World Congress Center. Atlanta 
Contact: 800-278-7372. 

27-—July 1—UTC Telecom °99, sponsored by 
UTC, Nashville, TN. Contact; 202-872-0030. 
28-29—Leadership Conference & Annual Meet- 
ing. sponsored by AMTA, ANA Hotel, 
Washington, DC. Contact: 202-337-7773. 


July 

i4-16—Communications Expo/Show of the 
Americas, Miami Beach Convention Center. 
Miami. Contact: Jackie Gonzales. 305-412-9000. 
26-28—Telecommunications Resellers 
Association Summer Carrier Forum, Westin Har- 
bor Castle, Toronto. Onturio Canada. Contact: 202- 
835-9898. 


August 

$-12—Association of Public-Safety Communi- 
cations Officials—International (APCO) 
National Conference, Minneapolis. Contact: 
904-322-2500. 


September 

19-22—Fall Vehiclular Technology Conference, 
sponsored by IEEE Vehicular Technology Suciety. 
Amsterdam. The Netherlands. Contact: 904-322- 
2500. 


23-25—Personal Communication Showcase, 
sponsored by Personal Communications Industry 
Association, New Orleans, Contact: 703-739-0300, 


October 

2-4—Wireless LT. ‘99, sponsored by the Cellular 
Telecommunications Industry Association, Santa 
Clara, CA. Contact: 202-785-2842. 


18-21—Annual APCO Canada Conference, 
sponsored by APCO, New Brunswick Canada, 
Contact: Jim Flanagan 888-CANAPCO. 


27-W—Industrial ‘Telecommunication Associa- 
tion/USMSS joint Conference, sponsored by ITA 
and USMSS. Grand Hyatt. Washington, DC. Con- 
tact: 703-528-5115. 


November 

2-4—Wireless L'I., sponsored by the Cellular 
‘Telecommunications Industry Association, Santa 
Clara Convention Center, Silicon Valley. CA. 
Contact: 202-785-2842. 
10-14—Communications Marketing Confer- 
ence, sponsored by the Communications 
Marketing Association, Harvey Hotel. Dallas. 
Contact: Jack Armstrong, 410-628-9300, 
15-16—AMTEX, sponsored by the American 
Mobile Telecommunications Association, Hilton, 
Walt Disney World Village, Lake Buena Vista, 
FL. Contact: 202-331-7773 


15-16—Fourth Internatioal Congress on 
Commerical Trunked Radio. sponsored by the 


International Mobile Teleconmunications Asso- 
ciation, Hilton, Walt Disney World Village, Lake 
Buena Vista, FL. Contact; 202-331-7773. 
17-19—TelecomLatina, co-sponsored by Mo- 
bile Radio Technology, Miami Beach Conven- 
tion Center, Miami. Contact: 800-288-8606, 
19—Radio Club of America Communications 
Symposium, 91st Anniversary Dinner and 
Awards Presentation, New York Athletic Club, 
New York. Contact: Gerri Hopkins, 732-842- 
5070. 


2000 


February 

28-March I—Wireless 2000, sponsored by the 
Cellular Telecommunications Industry Associa- 
tion, Ernest Morial Convention Center, New Or- 
leans. Contact: 202-785-0081. 


March 

19-22—ENTELEC 2000, sponsored by 
ENTELEC. Dallas Convention Center, Dallas. 
Contact: 281-357-8700. 

22-24— International Wireless Communica- 
tions Expo, co-sponsored by Mobile Radio Tech- 
nology, Las Vegas Convention Center, Las Ve- 
gas. Contact; 800-288-8606. 


Miay 

May 8-11, Telecommunications Resellers As- 
sociation Spring Conference and Exposition, 
Philadelphia Marriott. Contact: 202-835-9898. 
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The Picture 
Is Actual Size. 


The Benefits 
However 


Are Viuch Larger. 


Introducing something that’s going to take a lot of weight 
off your shoulders: the MS2711" from Anritsu, the world’s first 
Handheld Spectrum Analyzer. Not only is it three times smaller 
than any other full featured spectrum analyzer of its kind, it 
weighs only four pounds. And if that benefit isn’t weighty 
enough, consider this one. 

The MS2711 is completely portable. That’s right. No power 
cord. Just a built-in rugged battery pack with efficient energy 
conservation features that can stretch a single charge over an 


entire day, The result is complete mobility for practically any 
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job: cellular, paging, WLAN and other wireless applications 
in the 100 kHz to 3000 MHz range. Utilizing synthesizer-based 
performance the MS2711 delivers accurate, reliable and 
repeatable measurements. It can also store up to ten setups 
and 200 traces in its nonvolatile memory. All of which can be 
downloaded to your personal computer. 

For more information call 1-800-ANRITSU or check 
out our website at www.anritsu.com, The new MS2711 Handheld 
Spectrum Analyzer from Anritsu. Your big spectrum analysis 


jobs just got smaller. 
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One world. One name. Anritsu. 
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Japan 81(03)3446-1| 11, Asia-Pacific 65-2822400, South America 55(21)527-6922, htep://www.anritsu.com 
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Lighting the way 


Last November, a helicopter ambulance nearly hit a radio antenna 
in Texas that was not marked with aviation obstruction lights. The 
near-nightmare happened in Muleshoe where the helicopter, on an 
emergency call, was forced to “alter its approach pattern” when the 
pilot unexpectedly encountered a dark tower at night. 

Then it happened again, a month later. A helicopter ambulance, 
once again responding to an emergency at night had to alter its 
approach when the pilot suddenly saw a dark 500-foot antenna struc- 
ture. The structure, near Arcadia, FL, was under construction and had 
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editorial forum 


no temporary obstruction lights. The FCC re- 
sponded to both incidents with strong warn- 
ings to owners of antenna structures. 

Luckily, no one was injured in these two 
incidents, but my mother’s words echoed in 
my ear, “They could have been hurt!” 

This is one FCC rule that serves a clear 
purpose: Marking your antennas with proper 
lighting keeps planes, Underdog and other 
flying objects from running into your anten- 
nas. Lights can protect not only your tower, 
but also the person who could collide with the 
tower. FCC rules require that antenna struc- 
tures more than 200 feet high, or in certain 
areas designated by the FAA, must be marked 
with lights from dusk to dawn, If a top tower 
light is out for more than 30 minutes, the FAA 
must be notified so that a Notice to Airmen can 
be issued. Lighting is important during con- 
struction, too. A light should be installed at the 
top of the structure, along with temporary 
lights placed where the permanent lights 
would be required. Also, if a tower has an an- 
tenna or structure more than 20 feet above the 
main tower, it must be lit with a flashing light. 
These rules are in the Code of Federal Regu- 
lations (CFR), Title 47, Part 17. 

The FCC adopted a no-tolerance policy 
after the incidents, on Jan. 13, 1999, stating 
that “All existing, unregistered antenna struc- 
tures that require registration ... must be regis- 
tered immediately, or their owners may face 
possible monetary forfeitures or other enforce- 
ment action.” 

The FCC also addressed antenna structure 
lighting ina Y2K Forum on Dec. 7, 1998. The 
purpose Was to warn antenna owners about 
Y2K-related problems that could cause a life- 
threatening light system failure, and to inform 
the parties of the FCC's expectation that they 
evaluate their systems and be ready to 
promptly report and correct any light outages 
or malfunctions. The Compliance & Informa- 
tion Bureau found that 28% of towers it had 
audited last year were not registered as required 
by FCC rules. The FCC plans to continue its 
audit this year, so look out. 

Lighting antenna structures is critical, and 
promptly reporting outages is just as impor- 
tant. Companies who offer lighting systems 
and light monitoring services include Engi- 
neered Endeavors, Flash Technology of 
America; Honeywell, Hughey & Phillips: 
Trylon-TSF and Valmont/Microflect. Most 
tower companies will inform you of the im- 
portance of lighting when you erect a tower, 
but it is important to keep the lights maintained 
and to register the structures with the FCC. 
Aircraft pilots depend on lighted antenna struc- 
tures for navigation, and to avoid collisions. 

—Nikki Chandler 
nikki_chandler@intertec.com 
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As an authorized Motorola distributor, McManus 


Communications is out front when it comes to efficient 
pager distribution, but “down home” when it comes to per- 
sonalized service. In today’s fast-paced, need-it-now busi- 
ness world, McManus knows that a well-stocked invento- 
ry, on-time delivery and competitive pricing are a must in 
meeting your pager demands. But, they also know what 


counts in building business relationships that last—people. 


We take your call personally. Whether you’re a carrier, 
reseller or paging dealer, a McManus sales/service represen- 
tative will provide you easy access to our complete line of 
alphanumeric and numeric pagers, programming soft- 


ware, paging accessories and parts. 
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Not all CMRSs cause interference 

I read Joe Kuran’s article regarding interfer- 
ence experienced by WCCA (March) with 
great interest. As SMR/Private User counsel to 
PCIA. we have been aware of adjacent chan- 
nel interference problems with regard to IDEN 
technology for a while and have helped local 
licensees to resolve problems when they arise. 

However, the article is somewhat mislead- 
ing in that its lead paragraph and other areas 
imply that aff commercial mobile radio serv- 
ices (CMRS) pose this danger of adjacent 


channel interference. In fact, it 1s not a func- 
tion of the manner in which the system is 
licensed (CMRS or PMRS, carrier or non- 
cartier), but rather a function of the type of 
technology being employed. 

Hundreds of analog carrier and non-carrier 
systems operate on adjacent channels very 
nicely. The introduction of digital technology, 
as well as the use of multiple low power and/ 
or simulcast sites (all of which occur in this 
case) bring new challenges that we as an in- 
dustry must work together to resolve. 
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In addition, the “box” placed alongside the 
article regarding UTC’s complaint regarding 
“interference” does not concern adjacent chan- 
nel interference, but rather co-channel] sharing 
of non-exclusive channels. This is a different 
issue entirely and one with which PCIA dis- 
agrees with UTC’s analysis. This a function of 
the frequency coordination system as a result 
of the new “refarming” rules, and the coordi- 
nation issues are being addressed by the Land 
Mobile Communications Council Refarming 
Task Force, chaired by PCIA. 

We are working hard on these interference 
issues, and we encourage everyone to put forth 
their suggestions for an industry-cooperative 
solution. 

—Alan Tilles 

Shulman, Rogers, Gandal, Pordy & Ecker 


Other interference experiences 

Joe Kuran’s story in the March 1999 issue 
really struck home! I do radio-coverage map- 
ping and drive testing in the Los Angeles area. 
In the past four years, I have experienced two 
situations exactly like his. 

In the first, 90OMHz utility company radios 
were rendered unusable by receiver desense 
and overload over large areas of Los Angeles 
(L.A.) and Orange counties. It was caused by 
extremely high power multisite 900MHz pag- 
ing systems with numerous kilowatt-plus ERP 
transmitters low to the ground on building 
roofs (rather than on distant mountaintops). I 
drove hundreds of miles around L.A. and Or- 
ange counties observing carrier levels that 
never dropped below —50dbm and frequently 
peaked up to —30 or —25. (I was forced to use 
a 20dB pad in front of an IFR-1500 to read the 
levels at times.) Jn the second, I have observed 
the reliability of 460MHz L.A. county para- 
medic communications steadily deteriorating. 
In this area, the EMS channels are used solely 
“direct” base-to-mobile (no repeaters), with 
the “mobile” typically a low-power hand-held 
or telemetry packset (“biocomm”) radio sit- 
ling on the ground. In either case, the radios 
don’t have much receiver front-end selectivity 
or dynamic range. They are increasingly being 
blocked or desensitized by numerous signals 
of —55dBm or better just outside the para- 
medic band. In the L.A. area, high-power pag- 
ing transmitters at low-to-the-ground sites are 
proliferating Jess than 2kHz outside the band 
of 10 paramedic channels as paging operators 
attempt to increase in-building penetration of 
their systems. They seem to be locked into a 
competitive arms race of ever-increasing ERP. 
In the battle between the paramedic typical 
1W-SW ERP and the paging sytems 
multikilowatt ERP, the medics are losing. 

—Stephen H. Smith 
Telecom Systems Engineer 
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Start with our standard Communications 
System Analyzer platform, the rugged, 
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in the public interest 


The goddess CALEA 


By Robert H. Schwaninger Jr 


“And it came to pass that the centurions 
of the Federal Bureau of livestigation and 
the United States Department of Justice 
looked across the sea of change in telecom- 
munications and declared 
“WE CAN'T HEAR YOU!" 
And, vea. they prayed to the 
gods and asked for help to 
defeat the barbarians who 
would employ teleconumut- 
cations for evil. And the 
wods sent them CALEA,” 

Okay, it didn’t happen 
exactly that way. What re- 
ally happened was that the 
FBI noticed that it was 
having trouble doing wire 
taps. It seemed that the G- 
men were falling behind 
because of digital technol- 
ogy in wireless and wired 
communications: new in- 
lerconnections/informa- 
lion retrieval systems, like 
$S7; the introduction of 
competitive local ex- 
change carriage: and a host 
of other really technical 
stulf. 

The FBI also noted that 
although carriers evinced 
some level of cooperation 
in the feds’ wiretapping 
effort to gather dirt on do- 
badders, the cooperation 
required to effectively 
keep up in the battle 
against crime was just not 
there. So, the FBI asked 
Congress, via the Executive 
Branch, to pass a law to 
“clarify” carriers’ responsi- 
bilities to make facilities available for 
Wirelaps. 

The idea was simple. The FBI needed 
Congress to tell the carriers that the FBI 
didn’t have to say “pretty please” every time 
it wanted to perform a wiretap. Congress 
agreed that the ends of justice required this 
cooperation. so it passed the Communica- 
Schwaminger, MRT’s regulatory consultant. 1s the prin 
cipal in the law firm of Schwanmnger & Associites 
Washington. He is general counsel! to Small Business in 
Telegommmunications and a member of the Radio Club 
of America, 
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tions Assistance for Law Enforcement Act 
(CALEA) about a year ago. In essence. 
CALEA siates that common carriers will 
make available the means by which the feds 
call engage in wiretapping activity, employ- 
ing the carriers’ terminal or switch capacity 
for the purpose of authorized interception ol 


Itustration by John Hayes 


customer communications. 


Competing interest 

While law enforcement has its agenda 
i ensuring its ability to listen to the ne- 
farious goings-on of crooks, smugglers 
and former Speakers of the House, carriers 
have competing interests—the cost of 
cooperation and the need to ensure that 
their customers receive all expected pri- 
vacy in the content of communications. 

Carrier organizations like CTIA and PCIA 
continue to debate the issue of cost as they try 


June 1999 


to get the cops to accept certain standard 
equipment for installation by carriers to meet 
the requirements of CALEA. The issue of 
customer privacy will be an ongoing 
problem. 

Under the Communications Act. and in ac- 
cordance with many local laws, customers are 
enlitled to privacy in the making and receiv- 
ing of electronic communications, Intercep- 
tion of, and/or publication of the content of 
communications is prohib- 
ited. Fines. imprisonment 
and guest spots on talk 
shows can be imposed on 
people that repeat commu- 
nications made or received 
from celebrities or elected 
officials or private citizens, 

The obligation to keep 
customer communications 
private falls on carriers, 
which must ensure that all 
interceplions ure “autho- 
rized.” Authorized inter- 
ceptions are those that pro- 
ceed from a valid warrant, 
court order or other legal 
mechanism that entitles a 
law enforcement agency to 
perform wiretaps or em- 
ploy pen registers or trap- 
and-trace devices, 

The tenets of CALEA 
are incorporated within 
Section 229 of the Com- 
munications Act, and the 
FCC has recently adopted 
rules for all common carri- 
ers’ future compliance 
with CALEA obligations. 
On March 15, the FCC 
adopted new Part 64 rules 
(Miscellaneous Rules Re- 
lating to Common Carri- 
ers), sections 64.2100- 
64,2106, which require 
common carriers to file 
what amounts to an em- 
ployee manual. The filing demonstrates 
that the common carrier has adopted inter- 
nal policies and procedures for dealing 
with unauthorized and authorized inter- 
ceptions of customer communications, 

In balancing the interests of carriers and 
law enforcement agencies, the FCC decided 
that the goddess CALEA is not all-powerful. 
The FCC did not mandate many changes in 
carriers’ systems, nor did it provide any obli- 
gation that specific equipment would be pro- 
vided by carriers for compliance with statute. 
What the FCC did require, however, was that 


www .mrtmag.com 


When critical conditions 
call for backup... 


oo Vi a ~~ ls 
a 
j ¢ ¥ - 


You need a reliable partner. 


Public service agencies throughout the world require quality and performance 
in two-way radio communications. That’s why Kenwood Communications 
is the name they rely on. See it for yourself in the new 90 series mobiles 
and portables that set a new standard for quality and versatility. 


KENWOOD 


Always on duty. 


1SO 9001 


JOA.1205 Call for a free Product Guide: 1-800-950-5005 www.kenwood.net 


Circle (17) on Fast Fact Card 


each carrier provide a comprehensive plan, 
subject to FCC review and approval, that dem- 
onstrated that the carrier had created the nec- 
essary internal capacity to respond promptly 
to requests by law enforcement agencies. 


What you should do 

Meeting the new CALEA guidelines is 
something that looks far simpler than it is. By 
the time one designs a manual that demon- 
strates compliance with each of the general 
guidelines set out in the new FCC rules and 
policies, the Communications Act and the 
practical environment of the marketplace, the 
document could become quite complex. I 


therefore suggest that common carriers get 
professional help from a scaly creature known 
as a “lawyer.” 

The manual should include: 

1. The name of a senior officer or employee 
who will serve as a contact for law enforce- 
ment agencies. 

2. A job description of the contact person, 
including a way for the police to contact that 
person. 

3. The manner in which an interception can 
be performed promptly. 

4. A definition of standards for determining 
whether the requested interception includes 
“appropriate authorization.” 


Compl 


IPP 


OWER PROTECTION 


te Communications 


* 700 to 3000 VA models keep 

critical communications systems 
up and running through 
blackouts 


* Extended run and hot- 
swap battery capabilities 
available 


« Line conditioning allows 
your equipment to operate 
through brownouts 


« $50,000 Ultimate Lifetime 
Insurance 


* Up to 12 outlets with two 
isolated filter banks that 
eliminate interference 

-' between connected 
equipment 


* Up to 1200 joules of surge 
suppression 


\__ * $25,000 Ultimate Lifetime 
Insurance 


FREE Tripp Lite UPS 
Selector Disk 


Cull Today! 
(773) 869-1000 

Dept. MRT 

Size a Tripp Lite 

UPS to your 

communications 


needs 


1111 W. 35th Street Chicago, IL 60609 Fax: (773) 869-1FAX FaxBack: (773) 869-1UPS 


E-mail: info@tripplite.com 


Web: www-tripplite.com 


Circle (18) on Fast Fact Card 


20 MOBILE RADIO TECHNOLOGY June 1999 


5. A statement of policies for employees in 
determining whether an interception is lawful 
and will be allowed by the carrier. 

6. A method of informing a contact officer 
regarding lawful interceptions in accordance 
with federal or state statutes. 

7. The creation of a method of reporting 
unlawful or unauthorized interception. 

8. The manner of maintenance of records in 
accordance with guidelines. 

See how simple this is? 

The reporting requirement for demonstrat- 
ing compliance with CALEA is not simple, 
despite the FCC’s rare best efforts in attempt- 
ing to reduce the burden for carriers. What is 
burdensome is creating the manual prior to the 
90 day deadline following publication of the 
Report and Order that was released on March 
15, 

So, what you should do is contuet a lawyer 
to assist you in putting together the filing be- 
fore July 1. If you don’t—consider this: It 
would take only one computer run of all Com- 
mercial Mobile Radio Service (CMRS) licens- 
ees compared to all filers of a CALEA manual 
to determine who did or did not comply with 
the new rules. Then, it only takes one more 
computer file merge function to send forfei- 
ture letters to all non-filers. The wrath of the 
goddess CALEA would then befall all CMRS 
fish in a barrel. 


Some final thoughts 

The design of the CALEA manual should 
allow it to be easily updated. Although you 
will have to suffer the initial burden of having 
to assemble and file this monster, you should 
not have to reinvent the wheel every time your 
company makes a small change. So, in design- 
ing the CALEA manual, have it organized so 
one small change won't require refiling a com- 
pletely updated manual with the FCC. 

If you are a small carrier and the FBI or 
local law enforcement guys come a-knockin’, 
you may wish to direct them to the LEC switch 
for intercepting customer communications 
from your system. Although you will prob- 
ably still need to record this activity, the law 
enforcement agents will probably have an 
easier time installing interception devices at the 
LEC’s switching equipment than in your shop. 

Finally, you may resent having to go 
through this exercise, and you may wish to rail 
against this assault on the Paperwork Reduc- 
tion Act, but there will be little you can do to 
avoid performing this task. So, just think of 
me as Hermes, the messenger of the gods, and 
remember—don’t kill the messenger. a 
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ERO 


Lightning protection for a telecommunications site must include thorough 
geotechnical knowledge of that site. MRT interviews one of the leading experts 
in designing and installing grounding systems. 


By D. A. Keckler 


Lightning and the millions of dollars of 
annual damage it causes to telecommuni- 
cations facilities creates a highly visible 
mental image—there’s a big flash, fol- 
lowed by a /oud noise and visible charring 
of unprotected equipment. One of the first 
steps in effective lightning protection, 
however, deals with the invisible—the geo- 
technical conditions below ground level at 
the site. 

The same soil reports that are necessary for 
competent tower construction are equally ap- 
plicable to competent grounding of the tower 
and the equipment that uses it. Required pro- 
cedures include boring to appropriate 
depths, performingsoil and rock analysis to es- 
tablish resistivity, identifying water tables and 
climatic conditions and other factors. Just as 
the absence of this information can void a 
tower manufacturer's warranty, lack of pre- 
planning related to grounding can also void 
the warranty on the communications 
equipment. 

Betty Robertson, E.E., president of Torrance, 
CA-based Lyncole XIT Grounding, has been 
designing and installing grounding systems for 
nearly two decades. Before starting her own 
company in 1985, Robertson worked as an 
engineer at Continental Telephone, which she 
credits as one of the leaders in developing site 
protection and grounding protection for tele- 
phony equipment and contributing to the cre- 
ation of industry standards. After her work with 
Continental, Robertson joined Hughes Aircraft 
at its Torrance facility. Hughes was using XIT as 
its standard grounding system. The XIT system 
incorporates exothermic welding to avoid an 
increase in resistance over time that can oc- 
cur with compression fittings that may cor- 
rode or loosen. (See photo on page 26.) The 
rod’s metallurgy is also designed to generate 
moisture to maintain contact. 


Keckler is features editor. His email is 


david_keckler@intertec.com. 


“I said, ‘Wow! It answers every engi- 
neering question I ever had about 
grounding,” Robertson said. “It makes 
its own moisture, it doesn’t need main- 
tenance, it’s all-copper, and there’s no 
dissimilar metals.” When the XIT patent 
became available for sale, Robertson 
seized the opportunity and, supported by 
her degrees in engineering and business, 
formed Lyncole. The company now em- 
ploys about 35 people, including 10 full- 
time engineers, and has been designing 
and installing systems for sites ranging 
from small government and service pro- 
vider operations to those of Fortune 500 
telecom companies. The company func- 
tions both as an engineering consultant 
and as a manufacturer of electrolytic 
grounding systems. Robertson noted 
that the engineering staff still outnum- 
bers the sales force, “So you can see 
where my heart is,” she said, 


Soil descriptions 

Robertson concurred that geotechnical 
surveys are crucial to developing an effec- 
tive grounding system. “Generally, gravel 
or loosely packed soil is much higher in 
resistance and, particularly in the telecom- 
munications market, companies like Lu- 
cent, Nortel and Motorola will tell their 
buyers ‘If you don’t have a 52) or less 
ground, we’re not going to warranty our 
equipment, and if you ask for a variance 
or a waiver on that, then we may go to 
100, or we may not insure it to the same 
level of replacement.’” 

“It's becoming extremely important to 
know and anticipate, or predict, what your 
ground is going to be,” Robertson said. 

“The 5Q2 or less can be predicted with 
calculations very closely. Our group, with 
good soil resistivity readings, can do that 
within about 2%. So we can tell you 
whether your installed system is going to 
be at 4.50 or 4.722. So we've gotten pretty 
accurate at that over the last I5 years,” 
Robertson said. “It’s just now becoming 
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extremely important to the carriers because 
all of a sudden the equipment manufactur- 
ers are recognizing that ‘When my ground 
resistance goes up, my equipment oper- 
ates in a stressed mode, my equipment is 
noisier, it fails earlier and if there’s a light- 
ning strike and the lightning gets into the 
equipment, it’s destroyed.” So each level 
of problem gets higher with the incident. 

“But the incident only gets into the 
equipment if the ground resistance is 
above 5{2” Robertson said. “By looking at 
soil resistivity and the geotechnical reports, 
or the soil characteristics, you can calculate 
very closely the results of putting in one 
ground rod, or electrode, or 10. Sometimes it 
takes that many, depending on what the spac- 
ing should be, That’s where our consulting 
comes in, We do designs and tell them how 
many rods it will take, what spacing and how 
deep.” 

Lyncole performs calculations as- 
sisted by computer programs that have 
been customized to reflect its grounding 
equipment standards and experience. 
“All of the standard grounding systems 
would assume a 7/4" steel and copper- 
coated rod,” Robertson said. “For our 
system we have 30 years of test data. 
Because I bought the patent from the in- 
ventors, we have all of their research 
they had done to qualify the rods and 
get them through UL listing. I feel pretty 
lucky at having all of that history to 
draw on, and | can use it to literally save 
the client money. 

“Say we recommend four rods, and you'll 
get to 5Q2; very seldom could you get to 50 
with three rods. The spacing is extremely 
important, and the depth, but you need soil 
resistivity and what I call a soil profile. It’s 
like a doctor’s exam: You need to know ev- 
erything you can know about the soil and 
what you're going to get when you auger 
that hole into the ground 10 feet, and 20 
feet, and 40 feet down,” she said. 

Robertson noted that compaction is gen- 
erally better as depth increases, and better 
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compaction allows current to dissipate more 
effectively, but moisture is also important. 

“It [current] has to have a medium to 
travel through that soil,” she said. 

Unsatisfactory geotechni- 
cal reports should evoke the 
same business decision for 
grounding concerns that 
they do for inability to sup- 
port a tower, Robertson said. 
If the report is not good— 
move the site, “Generally, if 
you can’t get the foundation 
support because of the soil, 
you probably can’t get a 
good ground. You may be 
able to drive pilings so your 
equipment doesn't slide 
down the hill, but you’re not 
going to be able to get a 
very good ground because 
you need that compaction. It 
can't be loose rock or a 
mudslide area that is going to destroy a 
grounding system or prevent a grounding 
system from working at its 50-design cri- 
teria,” she said. 

Robertson also noted that soil resistiv- 
ity measurements should be taken in at 
least three different directions at several 
spacings on even small sites. More probe 


data allows designers to provide the most 
effective design and compensate for varia- 
tions of soil resistivity that may vary from 
clay to adjacent limestone. 


Lyncole XIT Grounding 
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Installation of a grounding system for a telecom facility. 


Safety factors 

In conjunction with the soil profile, the 
nature of lightning strikes where the site is 
to be located affects the design of an effec- 
tive grounding system, Robertson said. 
“Basically, the frequencies of lightning 
are generally dissipated or reflected at 
somewhere between 18 and 24 inches 
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Rejuvenates your batteries 
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down. So it’s the first few feet of your 
grounding system that works during 
lightning, or is most effective. There are 
many places in many countries that use 
five-foot ground rods because 
they feel that lightning is the 
only thing they need to pro- 
tect from. ... In the United 
States, eight feet is the mini- 
mum, according to the na- 
tional electrical code. Gener- 
ally we, engineers in general, 
have zeroed in on 10 feet be- 
cause we have added in a 
safety factor. It’s about five 
feet below where there would 
be disturbed earth. 

“In many cases we go to 20 
feet deep because the soil is 
more conductive. You get a little 
closer to the water table so 
there’s a little more moisture. 
There’s more conductivity, 
and when you have to auger a hole to put 
the rod in place, you're only setting up that 
drill machine up once to go down 20 feet, 
rather than going down 10 feet and using 
three 10-foot rods to do the same thing that 
one 2()-foot rod would do,” she said. 

Robertson said Lyncole prefers to do 
soil testing to a depth of 60 feet. 


BatteryPro 
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“Generally, we like to do soil resistances at 
five, 10, 20, 30, 40, 50 and 60 feet deep. 
When a geotechnical firm does the soil re- 
sistance, we get the cores of dirt they dig out 
as deep as they will go. That’s what allows 
us to perform our best for the customer.” 


Fill materials 

A standard part of Lyncole’s grounding 
systems includes fill material to surround the 
grounding rods, Robertson said. The com- 
pany uses a proprietary modified version of 
bentonite clay (driller’s mud) as backfill 
material for the systems. 

“In driller’s mud, there are polymers 


added to that to prevent water from seeping 
through it, but we want that backfill mate- 
rial to absorb the water as it would do natu- 
rally and also release it. As our rod produces 
moisture, we want the backfill to absorb that 
moisture and replace it if the area has be- 
come dry due to drought. 

“Unlike driven rods, we can put the ac- 
tive XIT system in underneath a building— 
and it can be an old building, 20 or 30 years 
old. So we core through the concrete, and of 
course it’s very dry under there. So by put- 
ting the clay, in a slurry form, under there, 
it fills in all the cracks and crevices that ei- 
ther the rock or auger have left, so you get 
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excellent rod-to-earth contact. It never fully 
dnes out, and with the XIT system replen- 
ishing that moisture on a regular basis, you 
always have that a current-carrying solution 
to earth,” Robertson said. 


Grounding design 

When planning rod spacing, Robertson 
noted that one grounding system should be 
located as close to the equipment as pos- 
sible—for instance, at the entry of tower 
cables into the service structure. 

“You want to have one rod directly under 
where they make that 90° turn,” she said. 


“The ground bus bar should be directly con-. 


nected to earth. You want to have a straight 
path for that lightning surge to go to ground, 
rather than following some of that low-re- 
sistance cable into the building or into the 
equipment. 

“The spacing between what you want to 
protect and the ground system should be as 
close as practical. The spacing between rods, 
to take the most advantage of the length of 
the rod, should be twice the length of the 
rod,” Robertson said. The total available area 
of the site should be evaluated to maximize 
the spacing to achieve proper resistance. (See 
photo on page 24.) 


Evaluation 

The initial ground system test should be 
done before the system is connected to utility 
power, Robertson advised. “You have to have 
a benchmark.” There is one meter that will 
test the ground system after it’s energized, 
she said, but reliable readings are best ob- 
tained ahead of time. 

Robertson noted a case where a single, 10- 
foot driven rod tested out at 650 with the 
neutral bond disconnected. With the utility 
neutral connected, the resistance dropped to 
2,50, 


A corroded, defective ground rod. 
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battery power 


It’s a portable life, but things 
can get better 


Battery charging technology that can increase two-way radio performance can 
do the same for other battery-dependent tools and systems, reducing 
maintenance and failures at critical moments. 


By Bryan Jackson, Graydon Hansen and 
Jody Steinberg 


Ask technicians responsible for maintain- 
ing communications equipment about priori- 
ties, and they will tell you that reliability is 
number one, Ask them about issues of reli- 
ability, and they will tell you that battery 
problems can plague communications equip- 
ment. As portability has shifted from novelty 
to necessity, improvements in the functional- 
ity of portable products and wireless commu- 
nications have changed the way we work and 
live. Even the best-designed products, how- 
ever, have an Achilles’ Heel that has yet to be 
addressed: a growing appetite for power that 
isn’t well fed. Many batteries do not deliver 
the consistent reliability and performance that 


de INPUT 
dce/de 


products require. They lose capacity, deterio- 
rate and allow communications and support 
tools to fail, often at the most critical mo- 
ments. Sometimes, batteries fail the most 
critical tools of all: the backbone support 
systems designed to keep life-saving opera- 
tions and communications equipment run- 
ning without interruption. 


Battery dependability 

Rechargeable batteries have improved 
over the last 10 years as product designers 
have upgraded chemistries from sealed-lead 
acid (SLA or PbA) to nickel cadmium (NiCd) 
to nickel-metal hydride (NiMH) to lithium- 
ion (Li-ion). These advances have increased 
available power while providing smaller bat- 
teries optimized for more miniaturized, por- 
table equipment. Despite chemistry improve- 
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Figure 1. Enrev technology implementation circuitry. 
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ments. battery dependability remains a top 
concern of product designers and users— 
particularly emergency workers, Newer, bet- 
ler batteries cannot solye power problems 
when old charging routines are used. Without 
a charging system, any battery is useless. 
With a standard charging system, a battery 
powers the device, but lengthy charge times, 
capacity loss and poor product performance 
are the norm. The batteries that suffer most 
from standard charging systems are those oft- 
neglected batteries stored on low-tech charg- 
ers for emergencies. Required to deliver peak 
performance for short and sporadic periods, 
these seldom-used batteries often disappoint, 


Jackson is intellectual property manager, Hansen is di- 
rector, lead acid, and Steinberg is communications man- 
ager for Advanced Charger Technology, Norcross, GA. 
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Photo 1. Charging station. 


further exacerbating emergency situations. As 
long as batteries are a consumable product 
and business projections depend on their ob- 
solescence, battery manufacturers have little 
motivation to improve chargers. 


Common battery charging methods 

The standard battery charger, or trickle 
charger, delivers a steady, low-level, 
100mAh-200mAh, positive current. It 
does not stop charging when it reaches maxi- 
mum Capacity, so overcharging. heat genera- 
tion, reduced charged capacity and a shorter 
battery life often result. In the case of NiCd 
and NiMH, if the battery isn’t discharged 
prior to a trickle charge, voltage depression 
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Figure 2. Sample Enrev waveform. 


or “memory effect.’ which often causes the 
early demise of batteries, begins to occur even 
sooner. Most fast-charging systems use con- 
stant current/constant voltage (CC/CV) tech- 
niques that usually maintain the high current 
rate until it reaches a specified voltage, and 
then decreases current to hold that voltage. 
Over time, charging at a high constant cur- 


rent will result in reduced capacity with each 
charge. rapid wear-down and fewer charge/ 
discharge cycles for the battery. This deterio- 
ration of dependability can spell disaster for 
emergency back-up batteries left on charge 
and called into service after a long period of 
disuse. 

Pulse charging, first introduced to charge 
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PbA batteries in the early 1900s, helped ex- 
tend battery life and speed up charge times, 
but it has not been the breakthrough that it 
was hyped to be. Many pulse chargers insert 
one positive and one negative current pulse 
of fixed size, to a certain level of capacity. 
and then “top off with the trickle charge or 
the CC/CY routine. Most “advanced” pulse 
charging involves using a pre-programmed 
integrated-circuit chip to perform battery- 
charging functions. Companies that manufac- 
lure pulse chargers (often a companion for 
the battery-operated product they sell) will 
purchase an off-the-shelf chip to provide the 
“smarts.” or charging technology of the prod- 


uct. The manufacturer will then build a 
charger for a given battery-powered product 
using this pre-designed chip and some basic 
electronic components. The charging process 
usually consists of one or more fixed algo- 
rithms that combine a charge pulse with a 
discharge pulse and a rest period. Although 
these latter methods reduces the deterioration 
resulting from trickle charging and CC.CV 
methods, they still do not optimize battery 
performance. 


Rethinking charger technology 
ACT researchers developed abattery oper- 
aling system that enables battery-powered 
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<1.6 15 0 OGFET $ 74.95 
<12 15 0 DGFET $ 86.95 
<0.55 24 +12 GaAsFET $139.95 
<19 15 -20 Bipolar $ 79.95 
<1.3 16 -20 Bipolar $104.95 
<0.55 16 +12 GaAsFET $139.95 


Every preamplitier is precision aligned on AAR's Hewlett Packard HP8970A/HP346A state-of-the-art noise figure 
meter. RX only preampilitiers are for receive applications only. Inline preamplifiers are ri switched {for use 
with transceivers) and handle 25 watts transmitter power. Mount Inline preamplifiers between transcelver 
and power amplifier for high power applications. System S/N improvement 6-14 dB typical. Other amateur, 


Advanced 
Receiver 
Research 


Box 1242 © Burlington, CT 06013 © 860-485-0310 


commercial and special preamplifiers available In the 
1-1000 MHz range. Please include $2 shipping in U.S. 
and Canads. C.0.D. orders add $2. Air mali to foreign 
countries add 10%. Order your ARR RX only or inline 
preamplifier today and start hearing like never before! 


Sm 
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devices and/or chargers to deliver reliable, 
consistent power and performance for the life 
of the product. Research led to the develop- 
ment of patented Enrev technology, which 
yielded significant results with the four ma- 
jor rechargeable battery chemistries—Li-ion, 
NiMH, NiCd and PbA—and opened new 
possibilities for power-design engineers. 
Enrev technology reduces charging times 
from at least 30% to as much as 90%, which 
more than triples the life of the battery, does 
not increase battery heating while charging, 
delivers maximum capacity consistently and 
reduces formation time both in the manufac- 
ture and initializing of batteries. Most impor- 
tantly, Enrev technology is intelligent and in- 
teractive. Self-adjusting software controls the 
charging and maintenance of batteries, elimi- 
nating the need for a labor-intensive mainte- 
nance program, and it varies in delivery to 
optimize any battery, at any stage in capacity 
or life cycle. This is especially useful for self- 
charging uninterruptible power supply (UPS) 
systems and other remote or hard-to-access 
battery power and back-up systems. 


Inside Enrev technology 

Applying charging algorithms and 
forming efficiency have significantly re- 
defined some previously established limi- 
tations to battery charging. More than a 
decade of dedicated research and numer- 
ous patents have developed into the Enrev 
battery operating system, which is embedded 
as software onto a micro-controller. 

Yuri Podrazhansky, a Russian immi- 
grant with a background in electrical and 
radio frequency engineering, was busy 
searching for a solution to the problems 
plaguing his rechargeable batteries at 
home. He tried a new approach, manipu- 
lating battery chemistry from the atomic 
perspective, and created a process that 
controls the ions, molecules and com- 
pounds in a battery. Podrazhansky, now chief 
technology officer of research and develop- 
ment at ACT, discovered that single, high- 
magnitude, negative current pulses, com- 
monly used in most “advanced” charging 
systems, cause ion transportation problems in 
the reverse direction, as well as excessive 
discharge of the battery, which increases 
charge time. 

Enrev software provides real-time control 
of the electrochemical reactions during the 
charge process. This real-time control, along 
with the ability to monitor the electrochemi- 
cal reactions and obtain instantaneous feed- 
back, is what allows Enrev technology to ef- 
ficiently charge any battery while increasing 
its cycle life. Enrev software has a set of tuned 
algorithms for each type of battery chemistry. 
The algorithms create varying current wave- 
forms that dynamically change shape, am- 
plitude. direction and duration within milli- 
seconds in response to feedback from the 


www.mritmag.com 


Not even Bond 
has it this good. 


The Seneca™ Secure Mobile Radio Control System represents a 
new generation in law enforcement communications. It works 
with multiple wireless transceivers to provide mobile agents 


with an unprecedented range of secure connectivity. 


This powerful system is capable of everything from remote 


database access and imagery transmission to fingerprint 
identification and position tracking. The Seneca System meets 
APCO Project 25 standards, supporting all of these functions 
with both wideband and narrowband communications, 


ensuring the highest levels of security. 


Harris is continually exploring ways to improve and expand 


WIRELESS 
the field of secure mobile communications. The Seneca 
System puts all the data you need right at your fingertips. BROADCAST 
To find out more, call Harris today. COMMUNICATIONS 
PRODUCTS 
1-800-4-HARRIS ext.3518 # 716-242-3667 » www.harris.com/communications Communications 
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battery. Side reactions frequently caused by 
standard chargers. which are the main cause 
of battery failure, are inhibited and often re- 
versed, restoring the capacity of the battery. 
Podrazhansky’s research in fast charging 
techniques also resulted in the discovery that 
the common methods of termination lacked 
the level of sophistication necessary to pre- 
vent battery degradation. For instance, he 
found that methods that relied on the sens- 
ing of battery voltage and its negative 
change did not provide a reliable indicator 
of the completion of a charging cycle. Tem- 
perature-sensing methods fail because the 
warning comes too late to prevent the bat- 
tery from overheating. The time-lapse ap- 
proach depends on the assumption of the 
battery's particular state of charge at the 
beginning of the charge cycle, which is hard 
to determine, so it typically either under- 
charges or overcharges the battery. 
Optimum detection of full capacity re- 
quires increasingly sophisticated algo- 
rithms and sensing circuitry, so Enrev tech- 
nology uses several termination tech- 
niques. The foundation of the process 
stems from the extension of real-time feed- 
back and control, so the intelligent wave- 
form adjusts as the battery approaches full 
capacity. Measurements of the battery's 
active components, which are acquired 
during the application of the charge algo- 
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rithm. are analyzed by Enrev software to 
calculate the battery’s condition during 
charge. Because this method is not based 
on assumptions or estimates, the charging 
process can be stopped at full capacity 
without detrimental overcharging. This 
avoids the necessity of a “topping” charge, 
which can triple the charge time. to ensure 
a complete charge. 

To demonstrate the technology. the com- 
pany developed prototype chargers that fully 
charge a 6V NiCd battery pack to 100% in 
five minutes with less than 3° of heat rise, 
and a Li-ion battery pack from dead to full 
capacity in 45 minutes with more than 2,000 
full charge-discharge cycles. Enrev-powered 
electric vehicle (EV) 200KW charging sta- 
tion charged a battery pack consisting of 26 
100Ah/12V PbA batteries to 95% capacity in 
18 minutes, while setting the world distance 
record for electric vehicles. The implications 
for such speedy delivery of charge can sig- 
nificantly impact the design and usage of 
many portable products, reduce the cost 
of ownership and improve emergency 
preparedness. 


Design opportunities 

In the past decade, many of the features 
and functions designed into portable prod- 
ucts have been licensed from specialty 
providers (e.g., Microsoft, Intel. Rambus). In 
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keeping with this partnership trend, battery 
operating systems are now moving into the 
forefront of design-in products. The growing 
emphasis on battery problems is driving de- 
signers to seek creative solutions to the power 
issue. ACT offers licensing partners a flexible 
means to address customer complaints. 

Enrev technology is embodied in micro- 
processor software, as shown in Figure | on 
page 28. In addition, it requires a switching 
regulator and a minimum amount of control 
and sensing circuitry. As such, the technol- 
ogy can be incorporated into most charger 
designs, into the portable device's electron- 
ics or into the battery housing to realize a 
true battery-operaling system. Enrev tech- 
nology can be licensed in any form required 
by a specific application, including object 
code, a controller with embedded code, an 
ASIC and rights to use or manufacture ACT 
circuit or product designs. Furthermore, it is 
scalable from a small 500mAh Li-ion bat- 
tery to large PbA battery packs. The soft- 
ware stays the same, only the hardware 
changes. Enrev technology has already been 
implemented successfully into the Activators 
chargers, which are in widespread use in the 
two-way radio industry. 


UPS Systems 
Designing this technology can make a dif- 
ference in UPS systems. 


“Considering an upgrade to your E9-1-1 System? 

By spehding just a little more, you get a new Series 3200 
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¢ Zetron Digital Audio Control 
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admin and ringdown lines 
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PROGRAMMABLE REPEATER 
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The Patriot Plus Series offers LTR and PassPort protocols 


Ritrons’ earned reputation for efficient, versatile, and 
affordable in-plant radio systems has evolved to give you 
an edge against obsolescence by featuring backward 
compatibility, interoperability, and the advantages of 
trunking. You can now offer your customers affordable 
in-plant trunking systems and wide area UHF trunking 
with the new The Patriot Plus Portable radios. 

U.S.A., feature new firmware and high 


? performance electronics, and provide 


enhanced user features and benefits. LTR and PassPort 
protocol capable; Electronic Serial Number, and unique 
radio ID code for automatic roaming between affiliated 
systems. Narrow and wide band models are available. 
Updates, enhancements, as well as custom applications, 
are easily accomplished by use of field reprogrammable_ 

FLASH microcontrollers. 


Patriot Plus radios are manufactured in the 


PATRIOT 


Patriot SST Plus Portables are ultra small with flexible feacures and 
economically priced. PC Programmable-3/2/1 Watts, 4 channels/modes, 
Loud and clear audio output, Built-in Quiet Call and DQC signalling. 


Patriot RTX Plus Portables are ruggedly designed for long operational 
life. PC Programmable-4/2 Watts, 11 channels/modes, Designed to meet 
MIL-STD 810 C&D (shock and vibration) specifications, Companded 
audio, Loud and clear audio output, Built-in Quiet Call, DQC and optional 
DTMF Encode Signalling. 


Patriot RRX Programmable Repeaters are designed with high performance 
specifications and loaded with features at an affordable price. RRX Repeaters 
deliver exceptional intermodulation rejection, sensitivity, and selectivity 
specifications for trouble-free service. The RRX is also ideal as af 
trunking exciter. 


If maintaining and increasing your market share 
is important to you... then dont stop. Call us, 
today at 1-800-USA-I-USA and GO with § 
Patriot Plus by Ritron for JA 
all your trunking needs. 


BY RITRON 


505 West Carmel Drive, Carmel, IN 46032; Phone 317-846-1201, FAX 317-846-4978 www.ritron.com 
Circle (30) on Fast Fact Card 


Fitron, Paint, ant Quiot Call are regisierod trademarks of Ritron. Inc. All other product namos mentoned are used lor wontitication purposes onty and are trademarks of thew rospoctive owners 


Cable and fiber optic switching systems, 
satellite receivers, repeaters and transmission 
towers all require a steady source of power, as 
even the slightest interruption in power would 
cause them to cease functioning (and require 
expensive reprogramming to start up again). 

These systems operate on a steady ac grid 
with UPS back-up systems in a variety of 
sizes, locations and configurations. When ac 
source power is available, these systems 
convert it into de to maintain the back-up 
batteries’ state of charge, and then convert 
the de back to ac (in some cases) for opera- 
tion of the system. When ac power becomes 
unavailable, the batteries immediately begin 
discharging, continuing to provide de power 
to the system or the converting device (in- 
verter) to prevent any interruption of power 
to the system. 

PbA has traditionally been the chemistry 
of choice for most UPS systems. NiCd is 
often a better performer, but at a much 
higher (five times) purchasing cost for bat- 
teries. This has often been a stumbling block 
for UPS users and system manufacturers. 
Manufacturers cannot justify the substan- 
tially higher system cost driven by convert- 
ing to NiCd batteries, yet customers still 
demand longer life for the batteries. The 
paradox is further complicated by the fact 
that maintaining the batteries using a “float 
charge” is inherently bad for them. 
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Manufacturers cannot 
justify the substantially 
higher system cost 
driven by converting to 
NiCd batteries, yet 
customers still demand 
longer life for the 
batteries. 


In addition, the typical remote location of 
UPS systems makes the cost of maintenance 
and battery failure extremely high, and pre- 
dicting battery failure—before back-up 
power is needed—is of paramount impor- 
tance to most customers. 

The patented Battery Management 
Equalization System (BMES) technology 
provides a simple, cost-effective method of 
gauging a battery's state of health before a 
failure occurs as well as a method of moni- 
toring that information remotely. It an- 
swers customer demands for a cost-effec- 
live, low-maintenance system. and it solves 
the paradox of the manufacturers by in- 
creasing the life of PbA batteries in UPS 
systems by a factor of three to five times. 
With BMES and Enrev technologies, UPS 


manufacturers can offer a premium advan- 
lage and stil] use PbA batteries, lower pro- 
duction costs and keep their systems cost- 
competitive. 

Using real-time manipulation of the 
charge waveform, batteries are maintained 
and charged in an optimal fashion, signifi- 
cantly improving the reliability of the bat- 
tery back-up system, providing power to 
the user when power is needed most. 


Conclusion 

Enrev software enables breakthroughs in 
portable product design and establishes 
new standards for power planning. Design- 
ing with Enrev technology can improve 
manufacturing costs, provide reliable. eco- 
nomical products to customers and reduce 
the flow of batteries to the waste stream. 
The benefits of using a lighter, smaller, 
longer-life battery will result in user- 
friendly devices that consistently deliver 
peak performance. Highly sensitive, 
power-dependent products such as wireless 
and military devices, and global position- 
ing systems, can be designed for portabil- 
ity with confidence, From smart batteries 
with embedded charging control to built-in 
batteries that self-charge, the possibilities 
are only as limited as the minds of the de- 
signers. There will be no more Achilles’ 
Heel for batteries. i 


Let's talk choices. 


Programmable, reliable, completely customizable. The Midland~ Titan by Intek Global 
is the most versatile two-way radio on the market. Plenty of choices: 320 channels 
9 scan types. 9600 baud. 2.5 kHz channel stepping. 12.5/25 kHz channel spacing. 


With Titan, the choice is yours. 
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Lightning) _ 
Protection?’ 


Don't be too sure. 


“Sacesfouainatios 


For decades, operators have used DC-grounded 


antennas to prevent lightning damage. 


Now some manufacturers of polarization diversity 


antennas say their units are “chassis- grounded.” 
In brief, they are not DC-grounded. 


Independent tests compared a DC-grounded Celwave 
Diversifier Antenna employing hybrid CELlite™ 
construction, and a chassis-grounded “Brand E” 
antenna employing a PC board. The Celwave unit 
handled power surges more than twice as powerful as 


those that damaged the other. 
Don't be burned. 


Accept nothing less than DC-grounded antennas 


in your system. 


For a free copy of the lightning protection test results, 
call 1-800-CELWAVE 


CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS INC 


The clear choice 
in wireless. 


2 Ryan Road, Marlboro, NJ 07746-1899 
Phone: 1-800-CELWAVE 

Outside U.S.; (602) 252-8058 
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Analog multiplex systems: The basics 


Part 3 — Active analog mux systems are still in widespread use. An understanding 
of basic testing and troubleshooting techniques can distinguish a technician. 


By Jeff Ashley 


Equipped with a basic understanding of 


analog multiplex (mux) systems, Uwo-way 
radio technicians can take the leap toward 
extending their duties beyond base station 
maintenance and into transmission systems, 

This three-part series concludes with a 
brief discussion of mux system connections, 
VF and HF considerations and practical test- 
ing and troubleshooting techniques. 


VF jackfield 

External circuits that interface with a 
mux modem should do so through a VF 
jackfield. The jackfield allows the “end 
equipment” (base station, telephone. etc.) 
to be isolated from the mux modem for 
testing purposes. There should be jack 
positions for the MOD, DMOD, and E & 


Ashley 1. a communications technician m Los Angeles 


M leads of each mux channel. (See Figure 1.) 

The top jacks are wired to the mux chan- 
nel modem and are referred to as the dine side 
of the jackfield. These jacks allow VF level 
testing into the mux modem MOD or out 
{rom the DMOD. The bottom jacks are re- 
ferred to as the drop side of the 
jackfield. These jacks allow VF level testing 
into and out of the drop (“customer”) equip- 
ment. Without any test cords plugged in. the 
juckfield internally connects the line side to 
the drop side. If a test cord is inserted into 
either the line or drop jacks. the internal con- 
nection is broken and the two sides are elec- 
trically isolated. 

The balanced connections to and from the 
VF jackfield have a circuit impedance of 
60022. When test equipment is plugged into 
vither the line or drop jacks, the instrument 
should have an internal terminating imped- 
ance of 6000. Because the line and drop jacks 
break (isolate) the two sides of the circuit, 
this allows the side under evaluation to be 


CH.1 CH.2 CH.3 


Figure 1. VF jackfield. 
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LINE(TERMINATING) 


DROP(TERMINATING) 


MONITOR(BRIDGING) 


CH.7 


CH.6 CH.8 


CH.S9 


properly terminated into the test equipment 
for accurate measurements. A common mis- 
take is to have the test equipment set up in the 
bridging rather than terminating mode when 
plugged into a breaking jackfield. This will 
not offer the proper termination to the circuit, 
and it will result in level readings being +6dB 
hotter than what actually exists without the 
test equipment in the circuit. 

Often. a third monitor jack is located be- 
neath the VF line and drop jacks. Plugging test 
equipment into this jack will not break the 
circuit. but it puts the test equipment in parallel 
with it. In this case, the test equipment must be 
put in the bridging mode to avoid a double- 
termination to the circuit under test. A double- 
termination will result in readings that are 
~3dB lower than what actually exists when 
the test equipment is removed. 

When measurements indicate levels are 
~3dB lower or +6dB hotter than expected, 
the test equipment ferminating/bridging 
mode switch should be checked. The mode 
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Alexander's Premium Battery Line Features and Warranty 


All Alexander Technologies’ two-way Nickel Cadmium and 
Nickel Metal Hydride radio batteries have been upgraded to the 
same high quality standards as our Lexstar batteries, the 
industry's premium two-way radio battery line. 


This means with these two-way radio batteries you get our 
patented weldable, flexible circuit boards, short-circuit protec- 
tion, high impact color-matched cases, the highest quality cells 
available, plus an unbeatable two year limited warranty. 


Since these high quality standards are now in place for our 
communications batteries, the Lexstar line has been merged 
into our comprehensive line of two-way batteries. When 
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features in our entire line. At no additional cost. 


Contact our Customer Service Hotline at (800) 247-1821 to 
place your order or request information or catalogs. 


Powering Your Portable World!” 
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switch only affects the receive portion of the 
test equipment. 


VF test equipment 

Serious VF test equipment can accomplish 
more than just frequency and levels checks. 
Circuit performance parameters can be ob- 
tained from use of a transmission impairment 
measurement set (TIMS). Test results indicate 
various aspects of circuit quality. The tele- 
phone industry has established standards for 
many tests such as PAR (peak-to-average ra- 
lio), Message circuit Noise, Noise-with-tone, 
signal-to-noise ratio, three-level impulse noise. 
phase jitter, envelope delay, noise-to-ground 
and non-linear distortion, to name a few. 


HF test equipment 

As the channel modeins translate VF sig- 
nals up to their assigned baseband frequency 
slots. a method is needed to measure the sig- 
nal levels of the individual circuits while in 
the HF frequency range. A frequency selec- 
live device is required that can discriminate 
between the different frequencies on the 
baseband. Such a device is called a frequency 
selective voltmeter (FSVM), sometimes re- 
ferred to as a selective level meter. This piece 
of test equipment has a variable bandpass 
“window” that can be tuned to any baseband 
frequency. It measures the power level (in 
dBm) of the energy within the bandpass be- 


ing viewed. This allows measurement of in- 
dividual multiplexed channel signals while 
filtering off all other baseband frequencies. 
The selective voltmeter can measure broud- 
band (3kHz) or narrowband (about 200Hz 
bandwidth) circuit levels and typically has 
both flat and C-Msy weighted filters offering 
different response characteristics. 

A spectrum analyzer is another useful tool 
for viewing baseband levels. There are spec- 
trum analyzers made specifically for 
baseband frequencies that have their horizon- 
tal baseline calibrated to read in terms of 
channel, group, supergroup and mastergroup 
numbers. Test tone level can be calibrated on 
the vertical axis (signal amplitude, in dBm) 
so that the whole baseband can be evaluated 
at a glance with regard to signal levels, Hot 
levels can be easily identified and zoomed in 
on down to the channel level. 

As a tool in gain/loss measurements, a 
bridging HF signal generator may be con- 
nected to the baseband and used to inject spe- 
cific tone frequencies at specific levels. The 
HF frequency. when de-multiplexed, will 
produce a VF tone in the DMOD of the asso- 
ciated mux channel that occupies that portion 
of the baseband. 


Video (HF) jackfield 
The multiplex system baseband connects 
to a microwave radio through separate receive 
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and transmit coaxial cables. There should be 
an HF or video jacktield placed between the 
mux system and the microwave radio so that 
the two can be electrically isolated for testing 
and troubleshooting purposes, A monitor jack 
is usually provided in both the transmit and 
receive directions. This allows a FSVM, bridg- 
ing HE signal generator or buseband spectrum 
analyzer to be plugged into the jackfield to 
gain uccess to the baseband without “break- 
ing” the connection and disrupting traffic. 


Potential problems 

Maintaining proper signal levels is ex- 
tremely important within an analog multiplex 
system. Whether they be externally injected 
test tones or “live traffic,” excessive levels can 
drive analog mux circuitry into non-linear 
nodes that wreak havoc on the baseband. Hot 
stgnals can not only splatter over to adjacent 
channel slots but produce sum and difference 
frequencies that affect circuits in other areas 
of the baseband spectrum as well. As men- 
tioned previously, there should not be any 
signal on the baseband that exceeds TTL. 

Another cause of baseband interference 
relates to poor shielding or bad solder con- 
nections in a mux/baseband assembly, Occa- 
sionally. local AM broadeast stations, which 
operate in the same frequency range as the 
baseband. can be heard on the baseband along 
with the mux signals. Although such interfer- 
ence typically affects only one or two mux 
channel slots, it can render those slots useless 
for “live traffic.” 

Analog mux modenis also require periodic 
maintenance, The operating frequencies of 
their on-board oscillators should be held to 
within +5Hz to eliminate problems with 
translation error, 


Conclusion 

FDM systems have been in use for a long 
time. Although many of the latest wireless 
applications are employing digital technolo- 
gies, active analog MUX systenis are abundant 
and employers need qualified technicians to 
maintain them. Many of these employers have 
microwave, mux und base stations at their 
hilltops and would much prefer having one 
technician “do it all”” With a basic under- 
standing of analog muluplex systems, two- 
way technicians will find themselves better 
postured in today’s job market. fa 


Analog multiplexing series 


This is part of a three-part series on 
analog multiplex systems. 


Part 1: “Analog Multiplex Systems: The 
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Part 2: “Analog Multiplex Systems: The 
Basics,” May 1999. 

Part 3: “Analog Multiplex Systems: The 
Basics," June 1999, 
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The FCC wants 
to auction your privates 


What do the left, the right, the eggheads, the anti-trusters and the 
deregulators in Congress have in common? Despite different motives, they all 
make the FCC think that it should auction private radio spectrum. 


By Robert H. Schwaninger Jr. 


In a effort that does not appear to have 
support from any association, group or indi- 
vidual operator, the FCC has issued a Notice 
of Proposed Rulemaking (NPRM) in WT 
Docket No. 99-87, proposing the auction of 
private radio spectrum below 800MHz. The 
Tules suggested in this auction could create 
upheaval in business plans, bring an abrupt 
end to the promise of UHF and VHF trunking 
and place operators in serious jeopardy. 

Released on March 25, 1999, the NPRM 
seeks comments on issues ranging from the 
fundamental question of whether the spectrum 
can be auctioned to the specific procedure that 
the auction would use. In essence, the FCC is 
asking, can we do this, should we do this, to 
whom should we do this, and how should we 
do this? Press releases from the Utilities Tele- 
communications Council (UTC), past efforts 
by Industrial Telecommunications Association 
(ITA) and public pronouncements by Small 
Business in Telecommunications (SBT) pro- 
vide a unified voice in response that answers 
the FCC in the negative. 


Issues 

The first issue raised in the NPRM involves 
the use of private spectrum for public safety pur- 
poses and whether the auction is possible, given 
the statutory prohibition against using auctions 
for allocation of public safety spectrum. Indeed, 
this may inhibit the FCC. 

Public safety entities have long obtained use 
of private radio spectrum via interservice shar- 
ing for safety of life functions. Local govern- 
ments operate on industrial channels across the 
country, and the FCC recognizes that an auction 
may affect the continuing use of industrial chan- 
nels by public safety agencies. Without substan- 
tial complaint from the public safety organiza- 
tions, the FCC is likely to deem the auction 
possible because it will claim that the proposed 
auction would not (yet) propose relocating or 
reducing the operational limits of existing pub- 
lic safety systems. 

The second issue raised involves whether 


changes to Section 309(j) of the Communi- 
cations Act have created an opportunity for 
auction of private spectrum, which authority 
was previously limited to the FCC’s auction- 
ing of commercial channels. The answer is 
likely to be that the FCC has the necessary 
authority now. However, the FCC is forget- 
ting that the legislative history of those 
changes included a Congressional admoni- 
tion to use other methods of licensing. 

The third issue is whether the FCC 
should create separate frequency pools for 
utilities, railroads and power companies 


If the FCC didn’t have to 
do all of that pesky license 
work, it could accomplish 
more important things 

like ... improving 

children’s 

television. 


because their operations may be 
quasi-public safety in nature. This is a 
sticky wicket for the FCC. Some of the in- 
dustrial giants are claiming that their use 
of the spectrum is too sensitive, too vital 
and too well-lobbied for allocation by auc- 
tion. 

The fourth issue is whether it is appropriate 


to remove all remaining distinctions between 


private: radio employed for commercial pur- 
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poses and commercial licenses operating ei- 
ther above 800MHz or pursuant to radio com- 
mon carrier rules. The FCC is suggesting that 
applying auctions would be a way of remoy- 
ing those regulatory distinctions, 

The final issue is how, if all of the other 
issues are determined to support auction of 
private radio spectrum, the spectrum would 
be auctioned and to whom. 


The why of it 

To understand why the FCC would propose 
to auction this spectrum, the forces supporting 
this move should be examined within the petri 
dish of legislation. It is a murky environment 
that is filled with dogmatic viruses that swim 
against the tides of reason, so follow closely. 

First, there is a contingency within Con- 
gress that believes that the FCC should be 
put out of business. It isnt sure how this ought 
to be accomplished, but it is sure that it ought 
to be done. The proponents of this position 
can come from either side of the aisle, and 
the idea usually is deemed meritorious by the 
far left and the far right. 

The far left thinks that selling spectrum 
is nifty because the money can go for en- 
titlement programs. It balances the supposed 
benefits of social security against the ben- 
efits of paying for a viable FCC and decide 
that the FCC can be scaled down. Besides, 
if the FCC didn’t have to do all of that pesky 
license work, it could accomplish more im- 
portant things like encouraging minority 
ownership of broadcast stations and improy- 
ing children’s television. 

The far right believes that spectrum 
equals business, and business is best served 
when the federal government is not involved. 
It sees the FCC regulations as intrusive, bur- 
densome and anticompetitive. These propo- 
nents want to take the referee out of the ring 
and let everyone fight it out, relying only on 


Schwaninger, MRT’s regulatory consultant, is the prin- 
cipal in the law firm of Schwaninger & Associates, 
Washington, He is general counsel to Small Business in 
Telecommunications and a member of the Radio Club 
of America. 
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supply and demand to ensure that the best 
service wins. 

Second, there is the egghead contingency, 
that visualizes a utopia of operation where the 
spectrum is used by a few large operators for 
the good of the American public. These corpo- 
rate behemoths are 
supposedly moti- 
vated by supply and 
demand as well, but 
they are not believed 
to possess the ability 
to manipulate either. 
Rather, they will sim- 
ply serve as adminis- 
trators who will take 
on the duty of mak- 


They will serve as 
administrators 
who will take on 
the duty of 
making sure that 
Chucky’s Tower 
Service and IBM 
each have enough 


ing sure that 
spectrum to Chucky’s Tower Ser- 
operate. vice and IBM each 


have enough spec- 
trum to operate. 
Third, there are 
the anti-antitrust, 
free-wheeling 
economist types who 
believe that all com- 
munications are the 
same and that any 
regulation that rec- 
ognizes a difference 
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between forms of 


solution for you. 


communications for the purpose of delineat- 
ing markets is simply wrong. Former Chair- 
man Reed Hundt was one of these. His past 
efforts to deregulate by auction included an 
underlying assumption that there is no true 
difference between paging, cellular and mi- 
crowave. It’s all just spectrum for communi- 
cations. 

Finally, there’s the deregulation crowd that 
is seeking to reduce the FCC’s administrative 
burdens above all else. This crowd believes 
that the FCC should be out of the licensing, 
enforcement and equipment authorization 
business. The public is to be served by others 
or via the Internet. It should not, however, be 
served by human beings issuing licenses and 
by decisions that simply clog up the works. 

These groups all exist in government, and 
together they have found a common goal, to 
shut down the primary function of the FCC 
by whatever means are most expedient. And 
the one area they would dearly love to shut 
down is the licensing of private radio spec- 
trum. It’s time-consuming and costly, and it 
doesn’t make the six o’clock news. 


What now? 

Many readers depend on the availability of 
private radio spectrum for the operation of 
their business, either as a two-way dealer 
using private channels to fuel continued 
growth or as a private entity seeking spec- 


The Power You Need 
Wherever You Need It 


From 


trum to increase the operational efficiency of 
plants and operations. The NPRM’s propos- 
als directly threaten the supply of those chan- 
nels. 

If your livelihood or business is threat- 
ened, you must become vocal, active and 
politically involved in changing the course 
of the FCC. I suggest the following: 

1, Get involved via associations to create a 
comprehensive, unified voice in objecting to 
the proposals. 

2. Let your objections be known via indi- 
vidual comments to the FCC’s proposals. 

3. Write your elected officials and tell 
them why this proposal will adversely affect 
your business. 

4, Get local businesses that rely on radio in 
your area to contact local, elected officials. 

5. Tell elected officials that if they don’t go 
on record as being opposed to this action, no 
votes, no campaign money, and no future 
help for perpetuating their job status should 
be expected. 

At this writing, most associations have not 
fully declared their intentions regarding this 
NPRM. However, Small Business in Telecom- 
munications (SBT) will be opposing these pro- 
posals. I suspect that ITA and UTC will also be 
banging heads with the FCC over this one, and 
a number of other groups are likely to step up 
to let their voices be heard. Even APCO may 
not be pleased with the FCC’s attempt to create 
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a bright line between public safety and private 
spectrum. 

Also, if you have been dragging your feet in 
acquiring channels, apply for them now. Past 
experience shows that the FCC’s modus oper- 
andi is to declare a freeze while it is considering 
an auction. So, get those applications in today! 


Inyective 

Now that you know the whats and whys and 
hows, it is time for my humble opinion. 1, there- 
fore, respectfully and with all deference given to 
the wonderful people who occupy the honored 
position of FCC commissioner, ask the simple 
question, “ARE YOU NUTS?!!” 

The labyrinth of licenses that include the pri- 
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vate radio spectrum make a bowl of spaghetti 
look organized. The channels are shared, nar- 
towed, overlapping, waived, adjacent, 
non-contiguous, paired and unpaired, histori- 
cally divided into service areas, subject to a 
bushel of treaties, and serve areas as big as the 
continental United States and as small as single 
plant. But with one wave of a magic auction 
wand, it is expected that order will come from 
chaos and peace will reign in the land. 

There are varying limitations on height, 
power, use, geographic location, number, 
availability, service areas and coordination re- 
sponsibilities. Litigation, complaints, interfer- 
ence, bogus equipment and pending business 
plans exist that depend on continued certainty 
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in the allocation of wave of a 
private spectrum. s r 
Yet, all of this will magic auction 


go away because wand, it is 


something pro- | expected 
posed ° be called | that order 
a “band manager will come 


will step forward, 
offer a few million 
dollars at auction, 
and do all of the 
work that the FCC 
used to do. 

There are laws, 
protections, acts 
and precedent ex- 
tending back to 
1927 that protect 
the rights, duties 
and responsibili- 
ties of licensees to 
assure the provi- 
sion of efficient 
services to the American public. But all of 
these will become historical footnotes because 
all future licensing (which used to be within 
the exclusive jurisdiction of the FCC for the 
purpose of serving the public interest) will be 
a function of arms-length negotiations between 
a band manager and someone begging for 
channels. 

Underlying these sweeping and unrealis- 
tic assumptions are some flawed premises: 

1. The public is best served by the big- 
gest entities. 

2. All telecommunications service should 
come from commercial operators. 

3. There is a direct relationship between 
money offered to the federal government and 
service to be provided to the American public. 

Under the FCC’s proposal, band managers 
will buy bands of channels at auction. Then they 
may do with the spectrum as they like, includ- 
ing leasing use of the channels to others to con- 
struct and operate facilities. Those leases would 
expire when the band manager’s license expires. 
This forced consolidation of market power is so 
anticompetitive that it flies in the face of every 
known antitrust case since Teddy Roosevelt. 

The FCC proposals, if adopted, would re- 
quire that local distribution companies must go 
begging to the band manager in direct compe- 
tition for use of spectrum that might otherwise 
be targeted by larger concerns. Chucky’s Tow- 
ing would then be in competition for use of 
channels with Yellow Freight. Let’s guess who’s 
going to win that one when the band manager 
has no obligation to even take Chucky’s call. 

If the FCC hasn’t learned its lesson from 
the PCS Block C auctions about money and 
sincerity in serving the public, then I’m 
tempted to recite the story about the farmer, 
the mule and the two-by-four for the purpose 
of getting one’s attention. Let’s make this 
clear. He that puts up the dough doesn’t have 
any greater incentive to produce a viable 
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service than the guy that gets it for free. 
The federal court in the recently decided 
Fresno Mobile Radio, et al. v. FCC didn’t 
buy that argument, and I don’t either. 

Perhaps my biggest objection can be 
summed up succinctly by saying that these 
proposals are lousy for small business and 
lousy for industrial concerns. Small businesses 
would be deprived of spectrum unless they 
were willing to kowtow and pay an entity for 
the privilege of using radio. Industrial opera- 
tors would be frozen in spectrum availability, 
unless they were willing to spend investment 
dollars for spectrum rather than production 
and distribution. Either way, the American 
public is shafted. 

Either the public will lose the benefit of 
competitive services from small business, or it 
can pay higher prices for goods and services to 
offset higher costs of operation of plants. For 
this multibillion-dollar price, the public will 
receive some paltry sheckles in the proposed 
auction and an FCC that has just assigned its 
primary function to a private entity. Notice that 
I didn’t say anything about lower tax or spend- 
ing burdens. There is nothing in the NPRM 
that suggests that if this proposed regimen 
becomes law, the FCC will refuse a higher 
operational budget in the future. 


Will this happen? . 
I don’t know. I was the idiot who said that 


the FCC would never even propose anything - 


this stupid. If you want to make sure it hap- 
pens, do nothing. 

When the FCC wanted to auction the SMR 
channels, many operators did nothing. They 
assumed that the FCC would do whatever it 
wanted and that their opinion meant nothing. 
Wrong. If the industry had gotten off of its 
collective duff, banded together based on 
principal rather than old, time-worn alle- 
giances, and had stated in a unified voice 
“No,” the FCC would have had great diffi- 
culty in moving toward auction. 

Instead, many non-SMR operators acted 
as though that fight had nothing to do with 
them. Well, that rulemaking was the precur- 
sor to this one. So, sticking one’s head in the 
sand has been shown to be a faulty strategy 
because the FCC has shown its shovel. 

There’s one more thing that will ensure 
that this NPRM becomes law: capitulation of 
principals to achieve political expediency. 
The issues raised by the FCC are an invita- 
tion to infighting among groups, as each tries 
to lessen the impact for its constituency. This 
only works if we let it happen. Each adversely 
affected group should fight against these pro- 
posals and not try to cut a separate deal for a 
unique segment. We should not divide so the 
agency can conquer. 

I’m ready if you're willing to see this fight 
through. This is bad politics, bad law, and 
bad economics that won’t benefit anyone. If 
you need help, call me. At least you know 
where I stand. 
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site energy applications 
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A 550W ‘stack,’ the heart of a TEG system. Notice how simple it is in application, with no real moving parts. 


Regulations may restrict the use of fossil fuels 

for backup power at remote telecommunications Sites. 
Some high-efficiency alternative power sources are both 
environmentally friendly and operate at a reasonable cost. 


By Donald E. Koehler 


Do you have a remote site—one fed by ac 
mains but with a backup power source? Or 
one with a diesel generator as the prime 
power source? Are you planning a new site or 
major upgrade to an existing site and your 
tenants demand a solid standby power 
source? New, updated and changed federal 
regulations may have an expensive impact on 
your plans if you choose to use a diesel gen- 
erator. New and changed regulations may 
affect your use of motor fuels. Several new, 
high-efficiency power sources now exist, and 
upcoming technology could have a positive 
impact on your bottom line. 

Unless you regularly work with environ- 


mental regulations, you may not be familiar 
with some of the new restrictions placed on 
above-ground fuel storage tanks (AST), waste 
oil handling, battery stacks and in certain cases, 
exhaust gases. For a more detailed look at these 
federal regulations, all of which are available 
on the Internet, see the list on page 48. 

The listing shows the maze of regulations 
that kick in when you use a motor fuel gen- 
erator set as a prime or reserve power source. 
This may explain the rise in populanty of 
solar systems, 

An immediate cost and regulatory savings 
may occur if you switch your generator fuel 
to Compressed Natural Gas (CNG), propane, 
butane or other LPG or natural gas. Waste 
methane can be used as an energy source in 
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some locations, and it may have tax incen- 
tives or tax breaks. If you have access to ac 
mains as a prime power source, you will still 
want a backup power source. A hybrid of a 
battery stack and ac charger/inverter (UPS) 
may work if your need for standby power is 
short-lived or limited. An additional short- 
coming is the weight of the battery stack and 
potential for regulation under the “Commu- 
nity Right to Know” (SARA title II or IID, 
section 101, 102 or 103. This rule deals with 
extremely hazardous materials (EHM)—bat- 
tery acid in this case. 

Further clouding the issue are remote RF 
sites in occupied buildings where the Na- 
tional Fire Code kicks in. Batteries generate 
explosive gases so they usually have their 
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address is afdek@uaa.alaska.edu. 
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Power technology Web sites: 


Zinc-air battery technology: www.aern.com/rd.htm 

Al-air battery technology: http://peacekeeper.kosone.com/alum.htm 

TEG systems: www.globalte.com/generators.htm 

General fuel cell technology information: www. fuelcells.org/fuel/fctypes.shtm| 


own rooms and the presence of large amounts 
of sulfuric acid tends to make landlords ner- 
vous. Many of these rules and regulations 
come out of tragic and unnecessary fires, ex- 
plosions or loss of life caused by these regu- 
lated devices. 

If you're ready to throw in the towel, smile, 
things are getting better. New energy tech- 
nology—some sponsored by the Department 
of Energy (DOE)—is making its way into the 
marketplace. The first of these “new” tech- 
nologies is the fuel cell. Often associated with 
“outer space” or the movie, Apollo /3, fuel 
cells have come a Jong way. One of several 
types of fuel cells may be an economical 
source of power for your site—either as a 
primary or backup supply. 

Types of fuel cells found on the current 
market are phosphoric acid, proton exchange 
membrane (solid polymer), molten carbonate, 
solid oxide, or alkaline. Phosphoric acid sys- 
tems, especially those used in co-generation 
systems are often primary power sources for 
large computer systems, hospitals or isolated 


building complexes. Efficiencies as high as 
85% are not uncommon. The Alaska National 
Guard, for example, has had such a system in 
use since 1997 without a hiccup—powering 
an office complex and the state disaster com- 
munications complex. See the photos at 
www.dodfuelcell.com/richardson.html. Fueled 
by natural gas, which is not burned, the “waste” 
heat is used to heat the building complex and 
provide domestic hot water. These types of 
units, properly sized, make a prime choice for 
those urban sites where you want to replace a 
noisy generator, reduce waste oi] and reduce 
exhaust emissions. 

Another common fuel cell on the market 
is the proton exchange membrane (PEM). 
Most technical staffs are aware of these cells 
in the marketplace—the byproduct of the 
energy generation process is water, water you 
could drink. Using hydrogen and air as feed- 
stocks, PEM cells offer high-power density 
and small size. Any “waste” heat can be vented 
or used to regulate roony/shelter temperatures. 
The DOE claims that you will soon see this 
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type of fuel cell at home, in your car, as a 
battery supply for cellphones or even to run 
your camcorder. Other fuel cell types are still 
in development or are for large applications, 
not suited for a communications site. 

If you have a remote site, a hybrid system 
of solar panels and a thermoelectric generator 
(TEG) in tandem to charge a battery stack/ 
inverter combo is a solid economic choice for 
those sites where access is a problem for some 
part of the year. This type of system is in 
daily use by the U.S. Air Force at several 
remote Alaskan sites (www.nwvt.com/ 
PB_Kollsman.html) to power a ground sys- 
tem. Fueled annually, when the ground is fro- 
zen solid, the TEG provides both power and 
heat. In the summer months, solar arrays and 
almost 24 hours of sunshine fill the energy 
needs of the system. TEG manufacturers, 
such as Global Thermoelectric 
(www.globalte.com/index.htm) offer a wide 
range of systems in different output (heat and 
electricty) ranges. Another TEG supplier, Hi- 
Z Technology (www.hi-z.com/) offers entire 
systems or TEG modules so you can con- 
struct your own system to recover waste heat. 
Both will use CNG, natural gas, propane or 
butane—allowing a wide choice of supply. 

The final class of “new” technology en- 
ergy sources are zinc-air and aluminum-air 
batteries. These types of batteries do not use 
an acid electrolyte—a brine solution in con- 
junction with high purity metal electrodes 
delivers the current for a backup power 
source or to supplement your charging sys- 
tem. While most cannot be recharged, the 
waste stream is easily handled. Known for 
their small size and high energy densities, 
these batteries may find their way into your 
automobile sometime soon; fer communica- 
tions applications they are now an “off-the- 
shelf” product available in different voltage 
and current ratings. 

The communications site owner/operator, 
whether in the rural countryside or deep in a 
cily high-rise, now has a choice for energy sup- 
plies without using internal combustion en- 
gines or heavy, acid-laden batteries. Green and 
clean products, ranging from TEG systems to 
esoteric metal-air battery systems, are available 
as proven off-the-shelf technology giving low- 
cost, high-density energy solutions. a 


product/service showcase 


The following pages contain 
mobile radio, paging, cellular 
products and services of adver- 
tisers in this issue. Information 
is provided by the advertisers. 
For more information on these 
products, circle the corre- 
sponding Fast Fact number 
found on the card on page 85, 
or contact the advertiser di- 
rectly. Also, refer to the Adver- 
tiser Index on page 84 for the 
page reference to the com- 
pany’s advertisement. 


AF CommSupply 


Equipment supply 


AF CommSupply has equipment 
from more than 65 industry manufac- 
turers, including Andrew, Celwave, 
Decibel, Times Microwave and 
PolyPhaser in stock and ready to ship 
from the warehouse in Kansas City, 
MO. 


Circle (301) on Fast Fact Card 


Hand-held receiver 

The Mongoose 
from _ Berkeley 
Varitronics Sys- 
tems is a light- 
weight, hand-held 
receiver that is suit- 
able for quick, in- 
door sweeps by 
propagators. It 
weighs less than 
five pounds with 
the rechargeable 
NiCd battery. The internal memory 
stores signal strength that can be out- 
put to a PC with a serial cable. Audio 
can be heard through the headphone 
jack or the internal speakers. 

Circle (303) on Fast Fact Card 


ANI encoder 


Control Signal introduces the ID- 
12 ANI encoder. which features the 
Motorola MDC-1200 format. The en- 
coder includes leading and trailing ID, 
emergency and time-out timer. The ID- 
12 is small (0.59" X 0.65" X 0.12") 
and works in any radio. A field pro- 
grammer or factory programming are 
available. Call 800-521-2203. 

Circle (306) on Fast Fact Card 


$$$ $$ 


Dipole antenna 
ESMR, cellu- 


lar, paging and 
PCS operators 
now have an 
easier way to 
optimize their 
systems. The 
Celwave Opt- 
imizer, a log pe- 
riodic dipole an- 
tenna, offers continuous adjustment of 
electrical downtilt with the simple turn 
of a dial. One Optimizer operates over 
a frequency range of 1,850MHz- 
1,990MHz and has an 11.5dBd gain 
and a 90° horizontal beamwidth. 


Circle (304) on Fast Fact Card 


Coaxial protectors 

RF coaxial protectors from Citel fea- 
ture N, 7/16 DIN, TNC, SMA connec- 
tors. less than 0.1dB at 4GHz. gas tube 
and quarter wave technology. The pro- 
tectors are suitable for radio, wireless 
base stations, transmitters, and they 
automatically reset after every surge. 

Circle (307) on Fast Fact Card 


Battery equipment 

BatteryPro Systems manufactures 
battery recharging, conditioning, ana- 
lyzing and maintenance equipment. 
The equipment features simultaneous 
processing of as many as 252 batter- 
ies. Inventory control software with 
barcoding is also available. 

Circle (302) on Fast Fact Card 


Crystal Filters 


Communication Specialists _pro- 
duces low-cost, exact-replacement 
narrowband crystal filters for 
10.7MHz, 11.2MHz, 11.7MHz, 21.4- 
MHz, 21.8MHz and 45.05MHz. For 
more infomation, visit the Web site at 
www.com-spec.com for the complete 
catalog and product descriptions 

Circle (305) on Fast Fact Card 


Portable radio system 

Daniels Electronics’ portable ra- 
dio system is used to implement a tem- 
porary base or repeater station. It is 
small, water-resistant and lightweight. 
The built-in battery and charger allow 
the system to operate at a 5% duty 
cycle at 4W output for about eight 
hours. 


Circle (308) on Fast Fact Card 
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product/services showcase 


Base antennas 

DAPA Communications designs, 
manufactures and implements base an- 
tennas for wireless applications 
(806MHz-960MHz and 1,710MHz- 
1,990MHz). The Accubeam series fea- 
tures upper-side lobe suppression and 
lower null fill. Camouflage services are 
now available in the United States. For 
details call 1-800-325-DAPA or visit 
www.dapa-com.com. 

Circle (309) on Fast Fact Card 


Lightning protectors 


Huber+Suhner’s 3409 series 
lightning protectors combine two tech- 
nologies: shunting frequencies outside 
their tuned band to ground and pass- 
ing de voltage. The gas capsule self- 
extinguishes after a surge when carry- 
ing high RF power. High power cannot 
change the capsule performance or 
cause ignition. 

Circle (312) on Fast Fact Card 


Mobile radio 


Intek Global’s Midland brand Ti- 
tan mobile radio is customizable with 
320 channels, nine scan types, 9600 
baud, 2.5 channel stepping, 12.5kHz 
or 25.5kHz channel spacing and alpha- 
numeric display, For more information 
call 800-699-4567 or visil 
www.intekglobal.com, 

Circle (315) on Fast Fact Card 


Direction finder 


The 6000/6100 series radio direc- 
tion-finding systems from Doppler 
Systems feature 2 accuracy. operat- 
ing range 125MHz to 1,000MHz. 
Software facilitates data acquisition 
from multiple sites and features real- 
time triangulation of signal source lo- 
cations on digital maps. 

Circle (310) on Fast Fact Card 


Hid. TtLON 


Web site 

Hutton Communications intro- 
duces Hutton OnLine. The Web site 
provides access to detailed product in- 
formation and pictures for more than 
14,000 products from more than 120 
manufacturers. Search for products by 
part number, keyword or product cat- 
egory; compare like items side by side; 
and place orders any time at 
www.huttoncom.com. 

Circle (313) on Fast Fact Card 


Digital radio camera 

The KVT-10 is the rugged 
Kenwood digital radio camera capable 
of sending images from one portable 
to another. Connecting to most popu- 
lar radio models, the KVT-10 captures 
and sends digital images to another 
radio attached to a KVT-10, 

Circle (316) on Fast Fact Card 
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Narrow notch 


The Eagle TNF-400 tunable filters 
provide <0.7% notch width with notch 
depths of >30dB. Frequencies ayail- 
able are 1OMHz to 500MHz. Units 
will pass up to 1.0GHz. Package size 
is 3" X 2". Call for free application 
note. 520-204-2597. 

Circle (311) on Fast Fact Card 
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Wireless testing 

With the acquisition of the former 
Marconi Instruments and IFR com- 
plete. IFR is a wireless test provider. 
The company’s radio test sets, spec- 
trum analyzers and signal generators 
are used to design, install and main- 
tain cellular, PCS, SMR, private 
wireless, paging and microwave 
applications. 


Circle (314) on Fast Fact Card 


Stored voice unit 
Motorola introduces the Minitor III 
stored voice unit. This is the latest 
product for fire and EMS service, The 
unit is synthesized, has two minutes of 
storage and six-call capability. Call 
McManus Communications at 888- 
763-7550 for more information. 
Circle (317) on Fast Fact Card 


Survey meter 


The model 8715 survey meter from 
Narda combines ease of operation 
with measurement capabilities. The 
meter can also make precise, spatially- 
average Measurements critical for the 
collinear dipole antenna arrays com- 
mon in modern wireless communica- 
tion systems. 


Circle (318) on Fast Fact Card 


RITTON, INC. 


Radio communications 
equipment 


Ritron is a U.S. manufacturer of 
radio communications equipment. 
Products include Jobcom job-site ra- 
dios, VHF low/high and UHF conven- 
tional and LTR/Passport trunking por- 
tables, mobiles and repeaters, Other 
products include wireless telemetry 
systems and RF data modules. Ritron 
is a family-owned business headquar- 
tered in Indiana. 


Hand-held radio 


TEKK’s NT-8/9 
hand-held radios of- 
fer 5W output, 15 
channels, scan, prior- 
ity scan CTCSS/DCS 
and = 25kHz~ or 
12.5kHz operation. 
All units come with a 
three-year limited 
warranty, |,100mAh 
battery, belt clip and 
antenna. The radios 
are available in VHF 
and a UHF trequen- 
cies. 

Circle (322) on Fast Fact Card 


Monitor board 


Paging & Wireless Service Center 
has developed a monitor board to retro- 
fit existing pagers without a squelch 
circuit to monitor the channel. Physi- 
cally, it is a small, printed circuit board 
that can be installed inside Motorola 
Keynote and Director IL pagers. 

Circle (319) on Fast Fact Card 
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Circle (320) on Fast Fact Card | 


Wind turbines 

Southwest Windpower manutac- 
tures battery charging wind turbines 
for individual, commercial and indus- 
trial clients in more than 40 countries. 
Introduced in 1998 as a response to 
industry demand. the AIR Industrial 
charges batteries on tower, offshore 
and mountaintop repeater sites. 

Circle (321) on Fast Fact Card 


Weather alert radio 


The Weather Eagle 100 from Thun- 
der Eagle is a professional grade 
weather alert radio. It uses patented. 
field-proven technology to automati- 
cally find the best NWS signal and 
digitally record warnings into the re- 
ceiver with a date and Ume stamp. 
Other models place weather alerts your 
communication system. www.thun- 
eagle.com. 

Circle (323) on Fast Fact Card 
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Berkeley's Newest 
Indoor Transmitter 
& Receiver 


o lhe 


1 WATT 
PORTABLE TRANSMITTER 


A portable, battery-powered 1 watt 
transmitter used 
for indoor 


coverage 
testing. 


* 1 milliwatt 
to 1 watt 
output 


* Remote 
control 


* 128 x128 
graphic 
LCD with 
backlight 


* Removable 
battery 


13 STANDARD 
FREQUENCIES 
IMMEDIATELY AVAILABLE! 


HAND 
HELD 
RECEIVER 
A light weight 
receiver that’s 
ideal for quick 
indoor sweeps 
by propagators. 


* Internal memory stores 
signal strength that can be 
output to a PC with a serial cable 


* Large graphic EL backlit display allows user 
to view any 3 channels simultaneously 


* Rechargeable Ni-Cad Battery 


* Audio can be heard through headphone 
Jack or an internal speaker 


* Available in most popular frequency formats 


* Weighs under 5 Ibs. o> 


(Including battery) 
BERKELEY 
VARITRONICS SYSTEMS 


732-548-3737 / Fax: (732) 548-3404 
Internet: www.bvysystems.com 
E-mail: info@bvsystems.com 


Circle (44) on Fast Fact Card 
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RXR series amplifier 

TPL Communications offers the 
RXR Series, a family of reliable, cost- 
effective, continuous-duty amplifiers. 
This package will accept any TPL am- 
plifier, low band through 960MHz, 
output levels to }20W. It includes a 
circuit breaker and on-off switch. It is 
also available with a fan and de power 
supply. 


Inverter 

Tripp Lite Powerverter ultra- 
compact de-to-ac inverters provide 
120V ac power wherever and whenever 
needed by harnessing the battery power 
of automobiles and RVs. Powerverter 
ultra-compact inverters supply power 
for laptop computers on the road, 
household appliances at campsites and 
small power tools at worksites. 


Circle (324) on Fast Fact Card Circle (325) on Fast Fact Card 
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mber at 
Bird Technologees Group 


Collinear array antenna 

TX RX Systems, a division of Bird 
Technologies Group, is offering three 
versions of its broadband collinear 
array antenna for the 860MHz- 
960MHz range. Each model is an an- 
tenna featuring bandwidth and pattern 
consistency, along with |,000W power 
handling capability. 


Circle (326) on Fast Fact Card 


Visit MRT’s Web site at www.mrtmag.com for an overview of the 
current issue of the magazine and a preview of next month. The 
site also provides subscription information and an article index to 
locate articles based on subject matter. 

Send your questions or comments to mrt@intertec.com and let 
the editors know what you think. 


Fire Pager with Monitor a 


Durable Motorola KeyNote® pager 
{X] Reconditioned to factory specifications 


(] We add our unique Monitor Adaptor - Pager 
functions the same as a Minitor II@ in Monitor mode 


[1 90 Day Warranty with optional extended warranty 


(X] Price below is on Your Frequency and programmed 
to Your Paging Tones 

] - 20 units $135 each 51 - 100 units $122 each 

21 - 50 units $128 each over 100 units $115 each 


Available options: 8()0-822-2 180 

*Vibrator add $5 Fax: 561-683-0059 

*Voice Storage add $10 International: 561-683-0022 

*New NiCad Batteries $6 ‘ x 

*New chargers $29.75 Paging and Wireless 
Service Center 


*Extended Warranty: 
1 year $19 - 2 Years $18 per year . 
1300 N FL Mango Rd #26 
West Palm Beach, FL 33409 


3 Years $17 per year 
Dealer Prices (end users slightly more) 
htp://www.pwservice.com 
= ef = 
Poe os MasiétCard 

*Minitor 1] Repair just $29.50 wiSA, seo el li 
*Price includes all Parts & Labor 

housing parts not included Minitor Il and KeyNote are a reg. trademark of Motorola Inc 
Circle (53) on Fast Fact Card 


Minitor II Repair 
sWenee/Physioal Damage and Wanted: Minitor Il Pagers 
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VOCOM 


PRODUCTS COMPANY, L.L.C 


RF power amplifiers 


VOCOM Products designs and 
manufactures RF power amplifiers 
specializing in high-efficiency power 
amplification for FM-modulated com- 
munication systems. Customers in- 
clude wide-area paging providers, 
community repeater operators, and 
state and federal government agencies. 
www.vocomrf.com. 

Circle (327) on Fast Fact Card 


IDEN remote control 

1 ke 
Zetron 
Z370 is a 
desktop re- 
mote that 
controls an 
IDEN ra- 
dio located 
as far as 
2,000 feet 
away. Whether the user is calling a talk 
group or just checking for mail, the 
Z370 is easy to understand. For facili- 
ues with multiple dispatch points, the 
remote provides additional functions. 


Circle (328) on Fast Fact Card 
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IWCE disseminates technical, regulatory, product info 


Virostek 


Schwaninger 


More than 10,000 wireless industry pro- 
fessionals gathered in Las Vegas Apr. 28- 
30 for the 23rd Annual International Wire- 
less Communications Exposition. Attend- 
ees browsed the displays of more than 350 
exhibitors and audited a wide variety of 
business-, technology- and regulatory- 
related conference sessions. 

Special sessions included the RF Design 
Seminar series and base station workshops. 
The regular conference business track cov- 
ered wireless data, specialty wireless appli- 
cations and dealers’ use of the Internet. The 
regulatory track examined auctions and li- 
censing, and FCC rules and regulations for 
European radio. The technology track dealt 
with analog-to-digital migration, solar 
photovoltaic power and new antenna tech- 
nology. Both the FCC Forum and “Indus- 
try Leaders Meet the Press” were well-at- 
tended sessions. 


Plenary session 

Robert H. Schwaninger Jr., MRT's regu- 
latory consultant, addressed the opening 
session on “State of the Industry Report— 
Cash and Chaos Theory 101.” He offered 
views on topics ranging from 800MHz re- 
location agreements to CALEA. (See page 
18.) Schwaninger said many of his clients 
were making higher and higher profits by 
selling dispatch radio and gravitating to 
cellular. “They could make more,” he said, 
“if they only had more spectrum.” 

Keynote speaker Steve Virostek, vice 
president of messaging and dispatch at The 
Strategis Group, an industry analysis firm, 
presented a breakdown of conditions in the 
private radio market. Virostek said private 
radio communications equipment was still 
a big business with sales of $2.2 billion in 
1998. The number of private radio users 
reached 16.3 million in 1998, roughly 
13% of the U.S, workforce. Leading users 
of non-commercial spectrum were busi- 
nesses, at 61% of total users, government 


www.mritmag.com 


agencies at 13% and public safety at 10%. 
Virostek said projections show narrowband 
analog radio sales should climb over the next 
five years to represent about 23% of all units 
sold in 2004. Virostek also said that the great- 
est obstacle to the growth of the private radio 
industry is the lack of clean radio spectrum to 
accommodate additional use. 

FCC officials announced two changes in 
bureau activities at the show. They an- 
nounced a postponement of enforcing a 
new policy of rejecting without prejudice 
improperly completed license applications. 
The orginal effective date of May | is be- 
ing postponed to allow the FCC time to 
more widely publicize the change to lic- 
ensees and potential licensees. Riley 
Hollingsworth, Compliance and Informa- 
tion Bureau (CIB) legal advisor, also an- 
nounced that the CIB is now ready to in- 
crease involvement in interference issues 
affecting the land mobile bands. 


Potential private wireless auctions 

To respond to regulatory activities oc- 
curring after the program had been set, a 
special general conference session was 
added to IWCE the afternoon of April 29. 
The session focused exclusively on the im- 


plications and repercussions of a recenty Vegas 
FCC Notice of Proposed Rulemaking | evening of 
“many “of the 4{100 international delegat 
éattending WCE, MRT, Wireless Tech by : 
“ogy, International and Site Managemen’ a. 


(NPRM) (WT Docket No. 99-87). The 
NPRM examines how the FCC may imple= 
ment changes to its statutory auction ai 
thority outlined in the Balanced BudgetAct 
of 1997. The NPRM is seen bysindustry 
observers as a harbinger of auctions am pri- 


vate wireless spectrum. {Editor's note: 3 


Comments to the NPRM are due ‘60 days 
following the docket's publicegeyri in shes 
Federal Register, 
which occurred on 
May 3, On May 12, 
the Land Mobile 
Communications 
Council filed a re- 
quest for extension 
to file comments. 
The FCC routinely 
grants such re- 
quests for a 30-day 
period, so com- 
ments will probably 
be filed through 
late July. See, “The 
FCC wants to auc- 
tion your privates,” 
page 42.]. 
Panelists for the 


sthe April 27. Kenwood, Trident, Icom: 
-Ritton, Maxrad, Intek Global, Dataradid; 7 — 
Telewave, IMTA and’ RFS Cablewave also 
_ hosted receptions throughoutethe, event. 


special session were Laura L. Smith, execu- 
tive director, government relations, for the [n- 
dustrial Telecommunications Association 
(ITA) and Robert H. Schwaninger Jr. of 
Schwaninger & Associates, general counsel to 
Small Business in Telecommunications (SBT). 
Both panelists noted that the NPRM does not 
contain any specific proposed rules that would 
expand auctions into current private wireless 
bands, but contains numerous questions about 
use of the spectrum by private wireless licens- 
ees. The attorneys characterized the NPRM as 
more of a “Notice of Inquiry” by the FCC, and 
urged the attendees to work through their trade 
associations to present a uniform front to the 
FCC that can indicate that changes explored in 
the NPRM are “a bad idea.” 

The Radio Club of America hosted a 
breakfast meeting at IWCE on April 29. 
Featured speaker Jay Kitchen, president of 
the Personal Communications Industry As- 
sociation, spoke about some of the key 
regulatory issues that affect the radio busi- 
ness. He said the four key issues were re- 
farming, 800MHz wide-area licensing, pri- 
vate spectrum allocation and private spec- 
trum auctions. Kitchen gave an evaluation 
of each issue. 

4 _lbwas. not all work and no play in Las 
‘Ap Yoternational Reception the 
PAptil 28 was well-attended s 


echnology hosted a barbecue for exhibis 
tors-after:they had finished booth setup\ on 


sored by Intertec Publishing. ‘ 7 § 


APCO 
international’s 


me Ae 


Conference 
& 
Exposition 


The APCO International 
Conference & Exposition is the 
World’s largest gathering of 
public safety communications 
professionals! 


APCO"SOD MINNEAPOLIS 


Charting the Course of Communications 


August 8-12, 1999 
Minneapolis, Minnesota 


APCO International 
2040 South Ridgewood Avenue 
South Daytona, FL 32119 
904-322-2500 / 888.APCO.911 
Fax: 904.322.9112 
Email: conference@apcointl.org 


— 
pps ios ee 
Pas 

ww 
Need 


APCO International - The Association of Public-Sofety 
Communications Officials - International, Inc., o nonprofit 
organization focusing on public safety communications. 


Build a network of long-term contacts as valuable 
resources to call on in the future 


Learn from experts in the field who deal with daily 
challenges you face while planning, managing and 
operating communications systems 


Interact with peers on all levels who can share 
experiences with you 


Meet your buyers face to face 


Position your company and products in the 
marketplace 


Create long-term business relationships 


Accelerate your sales cycle 


Network with your peers — 


Merger, compliance issues highlight SBT T ‘jam se session’ 


Small Business in Telecommunications 
(SBT) und SMR WON announced the merger 
of the two telecom trade associations during 
an SBT “jam session” seminar held one day 
prior to the International Wireless Communi- 
cations Expo in Las Vegas. 

In the surprise joint announcement by 
Lonnie Danchik, chairman of SBT, and 
Walter Gallinghouse, secretary-treasurer for 
SMR WON, the two industry leaders said the 
absorption of SMR WON into SBT was 
prompted by overlapping interests in indus- 
try regulation and competition issues affect- 
ing land mobile communications business op- 
erators, as well as some duplication of mem- 
bership. The merged organization will con- 
linue as SBT. 

SMR WON was formed in the fall of 1994, 
primarily as a response to the FCC freeze on 
800MHz SMR licenses and to attempt to 
block auctions of that spectrum. In February, 


Lonnie Danchik, SBT, and Walter 
Gallinghouse, SMR WON, finalize the 
merger of the two associations. 


ITA unveils automated 
frequency coordination 


The Industrial Telecommunications Asso- 
ciation, Arlington, VA, announced the intro- 
duction of “Netlicense” at a press conference 
held Wednesday, April 28, at ]WCE. 

Netlicense is an automated system for 
processing private wireless FCC applications 
and concurrent frequency coordination certi- 
fication requirements. The system initiates 
both the process of submitting FCC Form 
600 application data and engages the neces- 
sary spectrum analysis programs, which 
streamlines the entire frequency coordination 
process. The system can be accessed via the 
Internet at www.netlicense.org. 

Netlicense may be used to apply for either 
a new license or the modification of an exist- 
ing license. When an applicant, who must be 
an ITA member, completes the necessary 
application data, that information automati- 
cally commences application initiation and 
frequency coordination procedures, 


www. .mrtmag.com 


the U.S. Court of Ap- 
peals for the District of 
Columbia upheld the 
FCC’s auction authority 
for 800MHz. 

SBT was organized in 
March of 1996, focus- 
ing on a broader range 
of issues facing small 
telecommunications 
businesses, such as pag- 
ing, interconnection, 
SMR and various regu- 
latory issues. Its voting 
membership is restricted 
to businesses with an- 
nual revenues less than $20 million. 

Danchik later said issues involving merg- 
ing the officers and boards of the two organi- 
zations will be resolved at their next sched- 
uled business meetings. 


McCain to address SBT 


Also announced at the SBT seminar was 5 Meat 


an affirmation from U.S. Sen. John McCain’ 
(R-AZ) to appear as the keynote speaker. at 
SBT’s fall seminar in St. Louis in’ September 
McCain is chairman of the powerful US. 
Senate Committee on Commerce, Science, 


and Transportation, which oversees'telecom-— 


munications legislation. He also is:an 


nounced candidate for the Republican Party 


presidential nomination. 


Full program 

Seminar sessions, introduced and linked 
by SBT General Counsel Robert H. 
Schwaninger Jr, covered contract negotia- 


More than 230 people participated in the SBT session. 


ions for 800MHz relocation in the upper 200 
channels, and efforts by Mobex Communica- 
tions,.to, have the federal courts enforce the 
1994 U.S2 lL eenneees of Justice consent 


munication’ in’ Major markets, 4 
| ieee je 


‘tion. and- spores, w universal Ticensifigt 10. tes 


cal’ number portability, the Communications: 


GiSnoce. Elecirdacoiiit Distnb 
Radio Communication ic Jackson Intercon- 
nection Services, Kenwoo ommunications 
and Communications Equity: “Associates. 


Anritsu presents hand-held spectrum analyzer 


“| Jost 26 pounds in Vegas,” was touted by 
Anritsu’s Microwave Measurement Division, 
Richardson, TX, because of its introduction 
of a hand-held spectrum analyzer at |WCE, 
on April 28. 

The MS2711 stood out as a new product 
with a weight of 4 pounds. Designed for field 
environments and applications requiring mo- 
bility, the analyzer satisfies spectrum analysis 
needs in PCS, paging, cellular, WLAN/ 
WPBX and other communications system ap- 
plications. The battery-operated unit covers 
the 10OkHz to 3,000MHz frequency range. 

The hand-held analyzer offers synthe- 
sizer-based performance, delivering mea- 
surements anywhere and at anytime, A broad 
range of functions coupled with 
narrow-resolution bandwidths to !0KHz 
inakes it suitable for finding the source of 
interfering signals in modern wireless sys- 
tems. The analyzer features 90dBm sensitiv- 


ity, 260dB dynamic range, +1.5dB ampli- 
tude accuracy and phase noise performance 
of <-74dBe/Hz, 

Users are able to store 10 setups along 
with 200 measurement traces internally in 
the unit’s nonvolatile memory. The stored 
data can be easily downloaded to a PC or 
a printer via an RS-232 serial cable. A 
notebook computer can be used with the 
RS-232 inter- 
face for aulo- 
mated con- 
tro) and data 
collection. 
A modem 
can be used 
for remote 
operation. 


The MS2711 enables testing over the 
1.00kHz to 3,O00MHz frequency range. 
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Transcrypt International 
new products, receives 


Demand for the Transcrypt International’s 
business and industrial radio communications 
products declined in the first quarter of 1999 
because of increased price competition. 

“We have adjusted prices to be competi- 
tive,” said the company's new chairman, 
Michael Jalbert. 

Transcrypt plans to introduce new encryp- 
tion modules in a wide range of 
mobile radios and telephony prod- 
ucts, Its EFJohnson Division intro- 
duced, in the first quarter, a line of 
Project 25-compliant digital mobile 
radios, and it intends to introduce 
new models of hand-held land mo- 
bile radios in the fourth quarter. 

The company’s $9.7 million first- 
quarter revenue is a decrease of 55.8% com- 
pared to $22 million for the same period last 
year. The loss for the quarter was $4 million, 
compared to a net income of $1.3 million for 
the comparable period in 1998. 

Although Transcrypt faced continued 
weakness in systems sales, lacking any large 
new domestic systems contracts during 1998. 
it was awarded two systems contracts for $6 
million in March 1999, Those orders will bring 
future revenue. International sales declined in 
the first quarter, primarily in Latin America. 
Operating expenses improved by $1.3 million 
compared to the first quarter last year. 


Jalbert 


reduces prices, plans 
additional orders 


Jalbert said, “Management's attention and 
energy is now focused on our customers and 
markets. Our top priorities going forward are 
revenue growth, a return to profitability and 
liquidity.” 

Additional orders came to Transcrypt dur- 
ing April. 

The first is for $1 million worth of encryp- 
tion modules to secure the radio com- 
munications system of a Western Eu- 
rope national police organization. 

George R. Spiczak, newly named 
as senior vice president and general 
manager for Transcrypt’s Information 
Security segment, cited the 
company’s “superior product offering 
and technical skill to interface prod- 
ucts” into almost any communication system 
as reasons why the company won the order. 
Spiczak arrived April 22 from Microdyne, 
Alexandria, VA, where he had worked for 
Jalbert as senior vice president of operations. 

On April 28, at the MRT-sponsored I[nter- 
national Wireless Communications Expo, 
Transcrypt announced that its EFJohnson 
Division received $3.7 million in new orders 
from current customers “recently.” The orders 
from five customers include the expansion of 
and the addition of simulcast sites on current 
public safety systems, upgrades to system 
infrastructure and additional subscriber units. 


IMTA ranks trunked systems by 25 largest in 


world; Nextel ranks No. 


Research by the International Mobile Tele- 
communications Association, Washington, 
finds the largest markets for commercial 
trunked radio are Canada, Germany, Japan, 
the United States and the United Kingdom. 
For lack of accurate information on operators 
in China, no Chinese operators are included 
on the list-—though some might have quali- 
fied. Many subscribers also are found in Ar- 
gentina, Australia, Brazil, France, Malaysia, 
Mexico, South Korea, Spain and Turkey. 

IMTA research shows 4.5 million more 
units in use in 1998 compared to 1994. It 
predicts another 20 million subscribers by 
2005, thanks to high loading levels that digi- 
tal systems achieve relatively quickly and 
their anticipated growth throughout the 
world. In the United States, almost 2.5 mil- 
lion digital units are expected to be in service 
by 2000, according to “The State of SMR 
and Digital Radio” published by the Ameri- 
can Mobile Telecommunications Association 
(AMTA) and Strategis Group. IMTA esti- 
mates that 3.4 million of the 8.6 million sub- 
scribers recorded in 1998 were digital units. 
By 2000, IMTA anticipates that the number 
of digital subscribers will surpass analog sub- 
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1 in United States 


scribers worldwide, accounting for more than 
8 million subscribers. 

Great demand remains for conventional 
and trunked analog systems in large cities and 
rural areas. Several manufacturers, such as A 
Communications, ComSpace and SmartLink 
Development, have developed technologies 
that allow analog systems to offer more so- 
phisticated services, achieve greater capacity 
and provide coverage over wider areas 
through networking. 

Among North American operators, Nextel 
(United States) ranks No. | with 2.96 million 
subscribers. No. 5 is Clearnet Communica- 
tions (Canada) with 154,627. No. 8 is 
SouthernLine with 100,000. No. 9 is 
Comunicaciones Nextel] De Mexico with 
80,000. No. 12 is Mobex Communications 
(United States) with 60,000. No. 16 is Delta 
Comunicaciones Digitales SA. de C.V 
(Mexico) with 35,200. No. 18 is Elyps Dis- 
patch Solutions (Canada) with 30,000. 

The full list is available at www.imta.org/ 
storyofweek.html. The system rankings were 
determined solely by the number of subscrib- 
ers each system has to date, not on capacity 
or coverage. 
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FCC Notes 


FCC clarifies PLMR rules 

The Commission will continue consoli- 
dating the radio services below 800MHz 
in the interest of more effective and effi- 
cient use of the Private Land Mobile Ra- 
dio (PLMR) spectrum, as it released in 
April in a second memorandum opinion 
and order. The commission also clarified 
various aspects of the consolidation 
rules. 

The second MO&O addresses the 
pending requests for reconsideration and 
clarification, except those related to the 
trunking rules and potential interference 
to medical telemetry systems, which the 
commission will address in the future. 
Eligibility in the public safety pool is lim- 
ited to those entities that were eligible 
licensees under any of the former public 
safety radio services and the special 
emergency radio service. 

The order also affirmed the reliance 
on the frequency coordination process, 
rejected arguments that, with consolida- 
tion, the traditional expert and impartial 
service of frequency coordinators will be 
compromised, and declined to regulate 
the frequency coordination process more 
restrictively. 

The order clarified several aspects of 
the rules regarding licensees operating 
on the low-power 12.5kHz offset chan- 
nels in the 450MHz-470MHz band and 
made limited provision for the use of 
wide-band equipment on low-power off- 
set channels and clarified the rules re- 
garding the stations from which appli- 
cants proposing trunked systems must 
obtain concurrence. 


Hospitals granted waiver for SERS 
Seven hospitals haved file requests for 
waiver asking the commission to grandfa- 
ther their existing Special Emergency Ra- 
dio Service (SERS) paging systems oper- 
ating on certain 453MHz frequencies. 
Each of the hospitals contends that it 
meets at least one criterion for a grant of 
a permanent waiver permitting the con- 
tinued operation of its existing SERS 
paging system. Specifically, the hospitals 
contend that relocation of their respec- 
tive paging systems would disrupt public 
safety communications. Based on the 
record established in each case, the FCC 
concluded that these Requests for Waiver 
should be granted to permit them to con- 
tinue their one-way medical paging sys- 
tems on the subject frequencies in the 
453MHz band. This action services the 
public interest because the hospitals’ 
migration to other paging frequencies 
would pose unnecessary risks to essen- 
tial medical paging communications with- 
out significant public interest benefits. 
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Uniden Private Radio focuses on manufacturer’s 


During the past year, the Private Radio 
Communications Division of Uniden 
America, Fort Worth, TX, has found it neces- 
sary to respond to the destabilization of for- 
eign currency markets in Asia and 
Latin America. Uniden now sells 
mostly through representatives and 
distributors. It now has fewer direct 
sales employees and more indirect 
sales representatives. 

Among those exiting the division 
during the past year are Kazuo 


Suzuka, the division’s executive Farina 


vice president; Jon Osler, international sales 
manager; and Glenn Gordon, marketing 
manager. The number of employees let go 
was not released, but a source close to 
Uniden put it at 15, leaving the division with 
eight employees. Some remaining employ- 
ees moved up in the process; among them, 
Ken Armbrust was promoted to national 
sales manager. 

Sal Farina, who advanced from domestic 
sales manager to vice president of sales dur- 
ing the period, explained what he character- 
ized as the division's slight change in focus. 

“Uniden is trying to have all of our sales 
and distribution U.S.-based,” he said. “We 
still service international customers, but we 
have consolidated sales and distribution to the 
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United States.” Among the U.S.-based distri- 
bution centers Farina identified are Beam 
Radio, Hutton and Lenbrook Industries. 

Last year, Farina’s predecessor, Yasuhito 
Hara, said that the division sought a 
revenue increase of 20% during 1998 
and another 20% in 1999. Hara since 
has moved up to vice president of the 
division. Although Farina did not 
comment about the division’s revenue 
change for last year or its current rev- 
enue target, he talked about business 
prospects involving conventional two- 
way radio, 450MHz trunking, 800MHz ana- 
log trunking and the fresh FCC rulemaking 
about private radio spectrum. 

“Growth has come in conventional market 
share,” Farina explained. “We also have 
grown in 450MHz trunking, which we didn’t 
have a year ago.” 

Regarding 800MHz trunking, he said, “the 
800MHz market has softened considerably 
because of Nextel pressure,” adding that the 
pressure includes not only Nextel’s market- 
ing but the frequencies and spectrum the 
company controls. 

A competitor, Lincoln, NE-based 
Transcrypt International, stated in its 1998 
annual report that Nextel’s conversion of 
analog systems to digital is making a large 


reps, distributors 


amount of used 800MHz equipment available. 
Farina agreed that the used equipment inven- 
tory is interfering with sales of new systems in 
the United States. On the other hand, he said 
that, internationally, 800MHz is “stable.” 

Regarding the FCC rulemaking in WT 
Docket No. 99-87 that might result in auc- 
tions of private radio spectrum, Farina said 
that Uniden’s main customer base is the land 
mobile radio dealer. 

“Any auction scenario or any spectrum 
allocation scenario would have to have the 
dealer as a primary participant. We favor any 
plan that brings spectrum to that dealer, They 
would benefit financially,” he said. 

Last year, two companies were supplying 
narrowband (SkHz) two-way radio equipment, 
Datamarine International, Mountlake Terrace, 
WA, and Intek Global, New York. A third, 
ComSpace, Irving, TX, had taken its 
narrowband development to the prototype 
stage. Uniden has a narrowband technology, 
that has not yet deployed. The company is not 
committed to deploying its technology in fa- 
vor of using another that might become more 
widely accepted—ComSpace’s, for example. 

“We follow ComSpace’s progress step by 
step,” Farina said. “We are interested in any- 
thing that would increase spectrum capacity. 
Our customers would welcome that.” 


Inert 1s No Competition 


When you need 
RF Power Amplifiers 


Leadership by tradition. 


COMMUNICATIONS 


3370 San Fernando Road, #206 * Los Angeles, CA 90065-1437 - USA 
(323) 256-3000 + (800) Hi POWER * FAX (323) 254-3210 
Email: electronic@compuserve.com 
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News Notes 


DX Communications has announced that 
its DX Radio Systems Division has separated 
from the parent, TPL Communications, Los 
Angeles, and has been incorporated as DX Ra- 
dio Systems. It was decided that as separate 
entities, both divisions would be able to better 
focus on their respective product lines: for DX 
Radio, repeaters, and for TPL, amplifiers. 

A.C. Data Systems, Coeur d'Alene, ID, and 
Transtector Systems, companies that make 
surge protection equipment, have settled their 
pending patent litigation. (www.surgeblox.com) 

On May 6, Nextel Communications, 
McLean, VA, and MCI Worldcom called off 
merger talks. Four days later, Microsoft agreed 
to invest $600 million buying Nextel stock and 
to enable Nextel customers to access a cus- 
tomized set of Internet services offered through 
a co-branded version of the MSN portal. 

SmartLink Development Network, Apex, 
NC, has received certification from the Com- 
munications Committee of Russia for its 
SRMLink trunking system and components. 
“One of the main demands of Russian cus- 
tomers is telephone interconnect through 
trunking controllers,” said Sergey 
Pugatchev, chief executive of SmartLink's 
Russian distributor, Bermos. With certifica- 
tion, orders have increased “significantly,” a 
Statement from Smartlink reads. 
(www.smartlinklp.com) 


Coded Communications, Carlsbad, CA, 
ceased operations February 17. Inquiries at 
800-228-6367 are referred to Steven W. 
Spence at fax number 302-655-4210. The 
Web site was still active in April. 
(www.coded.com) ... On April 16, more than 50 
rural utility representatives from 15 states 
came to Kansas City, MO, for a National Rural 
Telecommunications Cooperative (NRTC) 
informational session and product demonstra- 
tion of its 220MHz Wireless Communications 
Program. “Rural utilities nationwide have come 
to understand that a shortage of spectrum 
suitable for wireless communications is loom- 
ing in the near future,” said Charles Horton, 
NRTC's director of wireless systems. 
(www.nrtc.org) 

To add to its line of passive broadcast RF 
products, systems and services, Orland Park, 
lL-based Andrew Corp. has acquired Maine- 
based Passive Power Products. Where wire- 
less infrastructure sales nave been slow for 
Andrew, digital television (DTV) infrastructure 
construction is expected to grow, hence the 
acquisition. Andrew said it may reduce its 
worldwide workforce of 4,000 by 10%-12%. 
(www.andrew.com) 

AML Communications, Camarillo, CA, a 
maker of multicarrier and towertop amplifiers, 
is cutting 25 jobs (27% of its roster). 
(www.amlj.com) 

On April 29, California Microwave, Sunny- 
vale, CA, changed its name to Adaptive Broad- 


Wind Power! 


Enhance your PV system 


a ‘ght and day 
Ge ¢ seasonal flu 


Rated 300 watts 


band, the name of a company it acquired on 
Aug. 20, 1998. On Nov. 19, 1998, the com- 
pany acquired Crown Satellite. Hardly rest- 
ing, the company announced on March 11 the 
expected sale of its defense business to Los 
Angeles-based Northrop Grumman for $93 
million at closing and as much as $5 million 
more in 2000 if certain revenue goals are met. 
The company's Microwave Data Systems di- 
vision in Rochester, NY, is known for MDS 
point-to-point radios for public safety communi- 
cations. (www.microwavedata.com) ... The Min- 
istry of Information Industry of the People's 
Republic of China has certified MVP modular 
voice processing system for interconnectivity 
with China's public SS7 and MFR2 telecommu- 
nications networks. MVP is made by Glenayre 
Technologies, Charlotte, NC. Also, the com- 
pany has shipped “the majority of product" 
under an $8.3 million contract with the Long 
Distance and Mobile Business Group of 
ChungHwa Telecom, Taiwan, to upgrade and 
expand its nationwide Flex paging network. 
Meanwhile, Golden Eagle Credit, Ridgefield, 
CT, is helping Glenayre to in turn help carriers 
to offer a leasing option for two-way pagers. 
Furthermore, Chairman Ramon Ardizzone, 
commenting on the Glenayre’s loss of $45.2 
million for 1998 compared with earnings of 
$26.6 million for 1997, said: “We have made 
the right expense adjustments to support the 
volume of business we _ expect.” 
(www.glenayre.com, www.goldeneaglecredit.com) 
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Preserve 


Conversations with... 


..OMNICRON Professional Voice Logging Recorders. 
Automatically record your 
important phone conversations, 
two-way radio messages, 
conferences and meetings - 
under $500.00 per channel 
* Voice activated recording 
« 2,8, or L6 hours of solid 
talk Gime on a standard 


audio cassette 


* Talking clock repeats time and 

date on optional time track 
¢ Alarms monitor tape movement to prevent operator error 
* Instant review of messages * Full line of accessories 


Southwest Windpower 
2131 N. First St. 

Flagstaff, AZ 86004 USA 
Tel (520) 779-9463 Ext. 52’ 
Fax (520) 779 -1485 

_www. windenergy. com 


581 581 Liberty pneres 
Putnam, CT 06260 
860*928+0377 
ALLELE) FAX: 86092896477 


www.omnicronelectronics.com 


Only 14 Ibs (6.3 kg) 

45 inch (1.14 m) blade dia. 
Only two moving parts 
internally regulated 


eWAREA Niro 


Circle (48) on Fast Fact Card Circle (49) on Fast Fact Card 


60 MOBILE RADIO TECHNOLOGY June 1999 www .mrtmag.com 


Power supplies 


Power supply offers active input 


power factor correction circuitry 


C&D Technologies’ power 
electronics division has devel- 
oped the TX1000 power sup- 
ply, a single-output, 1,000W 
power supply with active input 
power factor correction (PFC). 
The active PFC circuitry pro- 
vides compliance with EN- 
6100-3-2, and it accommo- 
dates a wide-input voltage range of 90Vac—264 Vac for global 
applications. The PFC input stage is followed by a two- 
transistor forward converter, which provides a proven architec- 
ture for high-reliability requirements. It also features EMI com- 
pliance to FCC/CISPR22 Class A requirements. 
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Supplies feature extra output filtering 


ICT offers more than 300 
switching power supply ver- 
sions with output current ranges 
from 4A to 100A. Features in- 
clude input and extra output fil- 
tering for a virtually noise-free 
operation, a high efficiency 
MOSFET design, fuse protection, current limiting, a diode protected 
output for battery backup and a terminal block connector. A line of 
base station series wrap-around covers individually customized with 
various models of mobile radios are also available. 
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Power module system uses 
off-the-shelf components 
iy NEWMAR’s power module/power 
function manager system provides ver- 
satile building blocks that enable the 
communication site engineer to custom- 
ize a fully integrated and economical 
power system using off-the-shelf com- 
ponents. Power modules feature a van- 
ety of configuration choices including 
115Vac/230Vac input, 12Vdce, 24Vde or 
48Vdc output, positive, negative or float- 
ing ground. They also feature 560W or 
1,000W per module (up to 6,000W per 
system), parallel or N + | configuration, 
power supply or battery charger function 
and three-step charging, equalization and temperature compensation 
charger options. 
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Digital uniterruptible digital power 
system features 3.5-inch height 


Clary’s DT (digital technol- 
ogy) series of uninter-ruptible 
power systems are a thin, digi- 
tal, true-online UPS. The 19" 
rackmount chassis is 3.5" tall. 
The DT series is the first all- 
digital UPS from Clary offered 
as a standard product and is the basis of other UPS models. The units 
supply continuous digital power reliably through brownouts, dirty 
input ac and loss of input ac. Features of the DT series include soft- 
ware-selectable configuration, automatic bypass, cold start with no ac 
present, outputs that can be controlled remotely or from front panel 
and power factor correction to near unity. The DT series consists of 
a family of five UPSs ranging from 800VA to 2000VA, all available 
in either a 19" rackmount or a tower enclosure. 
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UHF, VHF base station power 
supply receives safety approval 


Samlex America’s base sta- 
tion power supplies feature a UL 
listed to U.S. and Canadian 
safety standards and a three-year 
limited warranty. They comply 
with FCC part 15 class B stan- 
dards. They also have a 
switched-media design and are designed for HF, UHF and VHF trans- 
ceivers. Models include 10A and 23A with optional radio enclosures. 
Custom-designed radio cabinets integrate mobile radio and power 
supply to create a functional and attractive desktop base station unit. 
The units can be used with products from Motorola, Maxon, Vertex, 
and Kenwood. 
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Supply covers wide range of apps 

Todd Products’ series of low-cost, single- and multiple- 
outpub power supplies is designed for computers and office 
automation equipment. The single-output power supplies are 
available with 65W or 85W ratings. The dual-output models 
are available with ratings of 40W, SOW, 60W, 65W, 70W and 
85W. The triple-output models are available with 65W or 85W 


ratings, and the quad-output model is an 85W power supply 
with four outputs. Among all the models, the available outputs 
range from 3.3V at I0A to 48V at 1.8A, covering a wide range 


of applications, The units are offered in industry-standard 
3 X 5 or 2 X 7 footprints. The power supplies accept univer- 
sal power input from 90V to 265V, 47Hz to 63Hz, single- 
phase ac and 120Vde to 370Vde. 
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automatic [ON////ilaa timer switch 


for two-way radios, cellular 
phones, mobile computers ... 
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call for more information 


800-458-3410 


ChargeGuard, Inc 
400 Highland Avenue 
Altoona, PA 16602 


BUILT-IN SAFEGUARDS 


EASY TO INSTALL 


No ignition switch connection 
Complete ... nothing else to buy 
Programmable: 15 min. to 15 hr. 
Can be located anywhere in the 
vehicle 


Low voltage protection 
High voltage protection 
Reverse polarity protection 


visit our web site 
http:/www.chargeguard.com 
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Receive 
Weather Alerts 
Automatically 


on your 2-way radio system, 
PA system, voice-mail, 
numeric pager or telephone! 


« Rack-mount and mobile systems 


« Warnings digitally recorded for 
DTMF access and playback 


* Designed specially for demanding 
Public Safety use 


Call toll free 1-888-877-8022 
or visit our Web site at: 
http://www.thuneagle.com 
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READERS’ CHOICE 


Of the new products in the October 1998 


issue, this one generated the biggest reader 


response. For more information on this product, circle the corresponding Fast Fact number 
on the card found in the back of this issue, and mail the card to us. 


Radio kit offers instant field communication 


The portable Emergency Radio Com- 


munications Kit from Kenwood Com- 
munications is designed for instant set- 
up and use. The kit includes radios and 
essential accessories to use for disaster 
management communications. The col- 
lection: of two-way radio equipment is 
self-contained in a rugged case with 
wheels, sized for easy handling and air 
freight. The kit includes a Kenwood TM- 
V7A dual-band base station, capable of 
voice and APRS (automatic position re- 
porting system) when used with a GPS 


Antenna handles voice, 


——— Antenna Spe- 
Y cialists’ Medallion 
series of low-profile 
antennas for vehicu- 
lar and fixed wireless 
data applications 
handle voice and data transmissions and are 
recommended for critical communications 
situations. Fixed data applications include 
tracking package shipments, meter reading and 
other data transfer functions. Providing omni- 
directional coverage, the antenna features unity 


receiver and TH-G71A dual-band por- 
table transceivers. Kenwood Freetalk por- 
tables are included for short-range com- 
munications. A compact and lightweight 
switching power supply, mag mount an- 
tenna and gang charger are also packed in 
the kit.;An accessory package with spare 
NiCd battery, AA alkaline battery case, 
speaker microphone and earphone’ and 
cigarette lighter power adapter are incor- 
porated into a waist pack. Kenwood 
Radcam is also included. 
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data transmissions 


gain and LOW power rating. The groundplane- 
dependent design makes them suitable for tran- 
sit buses, police cars, firefighting trucks, air- 
port service vehicles and construction equip- 
ment. These broadband antennas cover 
806MHz-960MHz (ASPG8891). Both are 
compatible with a male/female mounting sys- 
tem, series K-166, which allows for a choice 
of cable and connector, as well as simple re- 
placement of existing whip-style antenna in- 
stallations with a 4s” or 3/s” hole mount. 
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Public safety software works on Microsoft 


HTE’s Microsoft SQL Server 7.0 version 
of its Policeworks and Fireline products au- 
tomates dispatch, record management, com- 
munications and field reporting require- 
ments for public safety agencies. SQL 
Server 7.0 includes financials, community 
service, K-12 administration, utilities and 


public safety and justice—on the Microsoft 
platform, This relational database manage- 
ment system runs on the Microsoft Windows 
NT Server operating system. The system is 
designed to help leverage a government 
technology investment. 

Circle (402) on Fast Fact Card 


Transmitter housed in 


protective enclosure 


The Stingray transmitter from Berkeley 
Varitronics Systems is a self-contained 
laboratory instrument housed in an EMI/ 
RFI protective enclosure. The salient com- 
ponents of this stimulus transmitter are a 
dynamically controlled power amplifier 
and the ability to remotely control all of 
the transmitter’s parameters via a PC. Re- 
mote adjustments include the power level, 
channel and frequency assignment and 
transmit on and off. 
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Antenna analyzer covers paging, SMR bands 


Anritsu’s Microwave Measurement 
Division’s Site Master S400A is a broadband 


Site Master S400‘ 
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Duplexer offers selective RX, TX combining 


Narda West’s band duplexer (part num- 
ber SFD-4] A-a819-02) provides selective 
receive and transmit combining. It is designed 
to pass the full PCS receive and transmit 
bands while providing more than 60dB iso- 
lation. Out-of-band rejection is 60dB mini- 
mum from de to 1,825MHz and greater than 
55dB from 2,015MHz to 4,000MHz. The 
units have a 1.0dB maximum passband inser- 
tion loss with 0.8dB typical. Power ratings 
are 200W continuous duty, 750W peak, with 
multicarrier powers of eight carriers at 12W 


+ Vibrate: Option 


Available 


www.mrtmag.com 


Synthesized, PC Programmable. 
*+2-Channel Operation 
« Multi-Address Format 
* Channel Monitoring Capability 


* Smail Size—3-1/8" x 
* Single “AA” Battery 
» 2-3 Year Limited Warranty 


Shinwa Communications of America Inc. 
PO. Box 26407 
Oklahoma City, OK 73126 


ORDER TOLL FREE: 1-800-627-4722 
FAX TOLL FREE 1-800-759-1722 
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one-port transmission line and antenna ana- 
lyzer. The analyzer covers the SMR, PMR. 
paging. broadcasting, AMPS/DAMPS, GSM 
900/1,800, PCS 1.900, ISM and WLL fre- 
quency bands. The analyzer can reject external 
RF interference, allowing the 8" Xx 7" 
x 2.25" instrument to accurately measure an- 
tenna systems from the ground in dense RF 
environments. Covering the 25MHz to 4GHz 
frequency range, the analyzer features built-in 
distance-to-fault, retum loss and cable loss 
measurement functions. The instrument's in- 
ternal memory saves as many as 40 traces, and 
the synthesizer is accurate to 7Sppm. An RF 
watt meter/power monitor is optional. 
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each. Passband return loss is specified at 
14dB maximum. 
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2-7/16" x 3/4" 
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Visit us on the Web at: www.telepathcorp.com 


Radio modem offers 
built-in diagnostics 
Johnson Data Telemetry’s T-96SR 
radio modem provides data rates of 
19200 baud in a 25kHz channel and 
9600 baud in a 12.5kHz channel. The 
modem provides a high-spec radio cov- 
ering VHF, UHF and 900MHz MAS 
frequency bands. It supports the 


Dataradio interoperability standard (DI- 
OS), providing full compatibility with 
the JDT T-96S, Rnet 9600 and 9600S 
and the Dataradio T-modem and the T- 
base base station repeater. The modem 


provides the user a path to meet the fu- 
ture efficiency standard in place by 
NTIA and contemplated by the FCC. 
The modem provides built-in diagnos- 
tics to aid users in maintaining the health 
of their data communications networks. 
System statistics can be gathered with 
each transmission on-line while the ap- 
plication is running. These on-line diag- 
nostics can indicate a problem before a 
costly system failure occurs. Should the 
on-line statistics raise a question regard- 
ing performance, more in-depth infor- 
mation can be gathered through the off- 
line diagnostics, 
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TelePath is an authorized 
distributor for the ... 


TS11 Portable 


* Voice Prompt Programming 

* 38 Built In PL Codes 

° 12.5 / 25 KHz Operation 

« X-Pand on 12.5 kHz Frequencies 

¢ VHF or UHF 

« Uses same accessories as SP10/TS10 


In Stock Now! 


Available for Immediate Delivery 


Dealers 
The TS11 Portable is 
a Full Margin Product 


2*)\TelePath. 


49111 Milmont Drive 
Fremont, CA 94538-7347 


1-800-292-1700 
(510) 656-5600 
Fax (510) 656-2114 
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EWCE All 


International Wireless Communications Expo 


The Information you Need 
to Survive in Today's 
Wireless Communications Market 


a 


International Wireless Communications Expo 2000 
March 22-24, 2000 
Las Vegas Convention Center 
Las Vegas, Nevada USA 


The wireless communications industry is a competitive 

and expansive marketplace. As an operator, dealer, end-user 
or reseller, it’s essential for you to keep up with the latest 
technology in order to compete. 


IWCE 2000's educational conference and exhibition equips 
you with the tools you'll need to survive and thrive in this 
competitive environment. You'll meet mobile communications 
manufacturers and suppliers showcasing the innovative 
solutions in mobile radio, paging, RF engineering, 

and cellular and PCS base stations. 


Join more than 10,000 industry professionals and 350 
exhibiting companies in Las Vegas, March 22-24, 2000, 
as IWCE ushers in the future of mobile communications. 


Mark your calendar now and return this coupon 
to receive all important show announcements! 


Check out our Web site at www.iwceconexpo.com 
or e-mail: trade_shows@intertec.com 


Presented by: 


virestorniny MIRT allt 


With support from these other INTERTEC/PRIMEDIA Publications: RF Design, 
Satellite Communications, Global Telephony, Telephony and Wireless Review. 
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(J Please send me more information on ATTENDING IWCE 2000. 
Q) Please send me more information on EXHIBITING at IWCE 2000. 
O Please send me more information on SPEAKING at IWCE 2000. 


Last Name 
First Name 
Title 


Company 
Address ___ 
City 


Zip 

Phone* 

Fax* 
E-mail*” 


“International guests, please include city and country codes. 
**Provide only if you wish to receive news and updetes via e-mail. 


source: AD 


Please MAIL to: 

IWCE 2000 Customer Service © Intertec Exhibitions 
5680 Greenwood Plaza Boulevard, Suite 100 
Englewood, CO 80111 USA 


Or FAX to: +1-720-489-3165 
Questions? Call 1-800-288-8606 or +1-303-741-2901. 


Portables available 
in safe versions 


Vertex Radio 
Communications’ 
high-spec, rugged 


VX-510 series land 
mobile portables are 
available in low-band: 
A, 29.7MHz-38MHz; 
B, 38MHz-50MHz; 
VHF: C, 148MHz- 
174MHz and UHF: D, 
450MHz-488MHz. 
The portables meet 
MIL-STD 810 C/E/E 
ratings and are avail- 
able in intrinsically 
safe versions. All ver- 
sions feature a full SW 
RF power output rat- 
ing with low-power 
level settings of 1W. 
DCS/CTCSS is pro- 
grammable by channel as well as 
12.5kHz/25kHz channel spacing. The 
portables are capable of 32 channels and 
offer several scan modes. They are 
5" X 2.3" X 1.5" with battery. The por- 
tables have a die-cast frame and 
1,700mAh high-capacity battery pack 
that offers a 13.3-hour duty cycle. A 
four-character, high-intensity invertible 
alphanumeric display is included. 
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Bandpass filter 
isolates VHF channel 


The model 11990N bandpass filter 
from Microwave Filter isolates a VHF 


channel while maintaining a low loss of 


0.5dB maximum at the final output of the 
transmitter. It can be custom-tuned to any 
VHF high-band frequency (channels 7- 
13) and is available for different channel 
formats. The filter has a video-audio sepa- 
ration of 6.5MHz. VSWR is 1.3:1 maxi- 
mum. Rejection is 20dB +12.5MHz from 
the center frequency. Impedance is 502, 
and connectors are type N female. The 
unit handles 500W of power. As an op- 
tion, units can be ordered with 7/s" EIA 
flanges for power handling as high as 
1,000W. It is 18.25" x 16,30" Xx 5.0" 


and is designed for indoor use. 
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Headset with boom mic offers peripheral hearing 


The Lite headset from Television Equip- 
ment Associates protects hearing and Is ver- 
satile. The headset has both a boom-mic and a 
throat-mic. When gas is deployed, the user can 
quickly plug in the throat mic and achieve 
voice quality while using gas masks. The head- 
set offers peripheral hearing: Gaps around the 
earphone let the user hear ambient sound as 
though there were no obstruction—a require- 
ment for close quarter battle. It fits comfort- 
ably under ballistic helmets. The headset ac- 
commodates any ear defender installed on top 


of the headset to pro- 
tect the user’s hear- 
ing from concussion 
and explosive entry 
without detracting 
from communica- 
tions. The headset ts 
comfortable with a 
foam cushion that 
envelops the user's ear and fabric and elastic 
straps that maintain stability on the head. 
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Two-way pager system offers real-time service 


Datalink’s interactive two-way pager sys- 
tem includes real-time transaction services. 
The technology creates an interactive link be- 
tween a subscriber carrying a two-way wire- 
less device, such as an advanced messaging 
pager, and the wireless network server. The 
two-way system allows subscribers to instan- 


taneously respond to an alert by sending a pre- 

defined message, either via wireless, email or 

fax, Lo one or more parties as well as to query 

an information server to receive real-time in- 

formation, Users can query an information 

server and receive a response on the pager. 
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Encoders offer reliable contact system 


The PK series of 
encoders from Pipo 
Communications 
feature a reliable 
contact system that 
tolerate high and low 
temperature ex- 

— tremes over a pro- 
longed period of cycling. The units offer wa- 
terproof and dustproof sealed gold dome con- 
tacts and steel keys. They are operable from 
4.5Vdc to 60Vde at temperatures from —22° to 
160°F. The output level will drive any trans- 


mitter or system and is adjustable by a stable 
multiturn trimpot, with access from the front 
of the encoder. The K-series option has a built- 
in keying circuit to automatically key a trans- 
mitter or other system. The M-series option is 
a special encoder package for mounting any 
PK-1, PK-IK, PK-2 and PK-2K encoder to 
surfaces that are inaccessible from the rear, 
such as walls, mobiles, dashboards, panels, 
systems interface and test equipment. The M- 
series option consists of a detached frame that 
is secured to the mounting surface. 
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Digital ANI (Unit ID) 
Motorola’ MDC-1200° Format 


Micro-Miniature ID-12 


Motorola and MOC-1200 are regisiered trademarks ol Motorta ine 


Manufactured by Control Signal® 
the ID-12 ANI encoder is a cost- 
effective way to upgrade all the 
radios in your fleet with ANI that 
is compatible with Motorola MDC- 
1200. Works in all radios, and its 
tiny size (.59" x .65" x .12") allows 
it to fit in virtually all hand-helds. 
Has leading and trailing IDs, 
emergency, and time-out timer. 
Fleet price (100 qty) $89 ea. 
Dealers: Call for pricing. 


Call 800-521-2203 


[esc | CONTROL SIGNAL 


1985 S. Depew, #7, Denver, CO 80227 
(303) 989-8000 FAX 303-989-8003 
WWW.CONTROLsignal.COM 
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Wireless system offers 
voice connectivity 


Metric Systems’ 
Instantoffice is a 
plug-and-play wire- 
less system for pro- 
viding wide-area, 
point-to-point and 
multipoint voice 
and data connectiv- 
ity to remote offices 
in urban or rural lo- 
cations. The system combines everything 
needed to provide single or multiline dedi- 
cated or dial telephone services and high- 
speed router-based secure Ethernet and data 
services. The system integrates the unlicensed 
2.4GHz Pathfinder 2000 256kbps wireless 
data transceiver and the Mavric 2000nx wire- 
less router/controller with Mediatrix’s voice 
over IP adapter to enable anyone to build 
simple point-to-point or complex multipoint 
systems across the street or across the coun- 
try. The system features a point-to-point 
range of five miles standard and 20 miles with 
a long-range antenna option. Circuit types 
supported include an IP packet-switched and 
permanent virtual circuit. The wireless secu- 
rity is Virtually undetectable and undecodable 
because of long PN spreading code. 
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Combiner offers 200W-per-channel capability 

A compact, high-power trunking com- 
biner from Celwave is available in two 
models, uses integrated waveguide cavity 
technology and offers 200W per channel 
capability. The combiner also features in- 


tegrated loads on isolators with sampling 
ports. Designed for high-power trunking 
systems, the robust 10 %"-high unit dis- 
played no damage after running for hours 
at more than 170W per channel with the 
antenna connector deliberately shorted or 


Adapter kit carries high 

RF Connec- 
tors’ RFA-4013 
7/16 DIN adapter 
kit offers adyan- 
tages for the N or 
SMA connector 
interface. Capable 
of carrying high 
power at high frequencies, the 7/16 DINs are 
large, precise and offer stable electrical and 
mechanical connections with tight tolerances 
and improved VSWR performance. The 
adapter kit offers a convenient means to 
bridge type N devices to 7/16 DIN interfaces 
on the test-bench and in the field. This foam- 
lined. zippered kit contains six adapters: 


open-circuited. The combiner requires no 
coaxial cables between its components. and 
it features integrated sampling ports, inte- 
grated isolator loads and precise compen 
sation. The unit (identified as models 
HIW860-5S and HIW860-6S) allows in- 
service diagnostics. Other features include 
an open- and short-antenna port capability 
under power and optimal performance over 
power and temperature. 
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power at high frequency 


RFD-1653-2, 7/16 DIN male to 7/16 DIN 
female R/A adapter; RFD-1653-2, 7/16 DIN 
female to 7/16 DIN female barrel adapter; 
RFD-1670-2, 7/16 DIN male to N male 
adapter; RFD-1671-2, 7/16 DIN male to N 
female adapter, RFD-1672-2, 7/16 DIN fe- 
male to N male adapter and RFD-1673-2, 7/ 
16 DIN female to N female adapter. All are 
made of machined brass and feature Teflon 
insulation and silver-plated contacts and bod- 
ies for minimal intermodulation generation, 
Applications for the connectors include the 
cellular, PCS, GPS and digital communica- 
tions fields with requirements for the connec- 
tor interface. 
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SPECTRUM 


PAGING 


TRANSMITTERS 


Simuicast Now Available! 


= 100% Solid State 
= 10-300 Watt Units - VHF, UHF & 900MHz 
= 100% Continuous Duty 
= Direct FM; or Direct Digital Synthesis 
= Tone, Voice, plus Digital Modulation 

(FSK, NRZ-POCSAG, GOLAY, or any format.) 
= Automatic VSWR & Hi Temp. protection 


for P.A. 


# Built-in Metering 
= Hot Standby Option 


SCT 1500 
100-300W TRANSMITTER 


@ 72MHz & VHF/UHF Links available 
= Proven Reliability - Worldwide 


The Spectrum SCT1500 Series of Paging Transmitters incorporates the latest 
advances in solid-state technology. The various models embody many years of 
experience in VHF/UHF transmitter design. These very heavy duty units are able to 
easily handle 100% duty cycle — even in extreme environments, for year after year of 
reliable service. You can choose either the .002ppm Ultra High Stability version with a 
Direct Digital Synthesis Oscillator/Modulator, or the ocnventional 1ppm Oscillator/Oven 
unil for non-simulcast applications. As with all Spectrum products, only the finest designs, 
components and construction techniques are used. 


For a Paging System with Superior Performance and High Reliability... 
step up to Spectrum quality, as thousands of customers throughout the world have 


done for over 2 decades! 


Call or FAX for details. 


SPECTRUM COMMUNICATIONS CORP. 


1055 W. Germantown Pk, « Norristown, PA 19403 U.S.A. 


(800) 220-1710 * (610) 631-1710 * Fax: (610) 631-5017 
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Now with Peachtree® 
Accounting Integration 


VY The premier database software 
to streamline your service shop. 

\ Fully Networkable, allowing all 
users in your organization to 
access information at the same 
time. 

\ Offers easy-to-use forms and 
over 60 criteria specific reports, 
providing all of the up-to-date 
information you need. 


Visit our web site or call for more 
Information and a free demo disk 


800-458-3410 


http:/www.chargeguard.com 


ChargeGuard, Inc. 
400 Highland Avenue 
Altoona, PA 16602 
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Portable antennas offer smaller size 
Centurion International’s SX an- ee 


tennas can be as much as 20% shorter 
than standard antennas at the same fre- 
quency. Industry-standard injection- 
molded antennas, with a frequency 
bandwidth of 1SOMHz-161MHz, mea- 
sure 6.5" Jong. The SXB 155MZ, in the same bandwidth, is an inch 
shorter at 5.5". The durability of the antenna is increased because of 
a capless sheath construction. Without the usual cap on the tip of the 
antenna that can fracture under stress situations and with the integrity 
of the continuous sheath design, these antennas offer ruggedness while 
retaining flexibility, The sheath design also features a dimple at the tip 
of the antenna, and it has a finish and profile that matches newer radio 
designs, The VSWR rating is less than |.5:1 at resonance frequency. 
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Interface supports AVL systems 

Veridian’s Datumtech Opera- 
tions’ intelligent data interface (ID12) 
adds intelligence to automatic vehicle 
location (AVL) systems using wire- 
less networks. The interface is com- 
patible with cellular digital packet 
data (CDPD), satellite transceivers, 
BellSouth Wireless Data (RAM mobile data) and any data-certified 
radio system. For systems that use radio frequencies for communica- 
tions, the interface uses advanced slotted accordant polling (ASAP) to 
provide efficient, high-speed polling rates (as many as 20) vehicles per 
second) and multiplexing of AVL and mobile data communications 
(MDC) information. For systems that use CDPD or other packet-based 
systems, the interface incorporates an event-based reporting scheme. 
The unit monitors user-defined activity and automatically alerts the 
operations center when configured parameters are met. 
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Amplifiers offer digital control tech 


The TSLPA series linear power 
amplifiers from Bravo Tech are 
designed with advanced RF and 
digital control technology, They 
provide power, linearity, efficiency 
and system flexibility in trunking, cellular and wireless local loop sys- 
tems, The intelligent digital control system constantly fine-tunes the 
amplifier to ensure operation over a wide variety of electrical and en- 
vironmental conditions. The amplifiers meet FCC requirements for 
system transmissions under multitone or multichannel conditions and 
can be fed as many as 16 channels with a maximum intermodulation 
distortion of -60dBe. A single power module provides 50W average 
outpul power, and can be expanded to 200W with multiple modules. 
All systems are in a standard 19" rackmount chassis. 
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TDR finds faults on power cable 


Riser-Bond Instruments’ mode] 3400 is a rugged hand-held me- 
tallic time-domain reflectometer that enables power technicians and 
contractors to locate faults on power cable. The waveform TDR test 
complex live low-voltage networks and de-energized medium- and 
high-voltage cable. Design features include an overlay mode for com- 
paring stored and live waveforms, a mains blocking filter with model 
40 fused test leads, providing as much as 450Vac protection, and 
high-energy rechargeable batteries that keep the TDR instantly ready 
for service calls. 


Circle (418) on Fast Fact Card 


www.mrtmag.com 


Arrester uses gas discharge tube 


The Antenex Trapper lightning arrester is 
available in an inline or bulkhead mount and 
protects RF equipment. The gold anodized ar- 
rester limits surges to 45V in about 100ns. A 
gas discharge tube changes from an open cir- 
cuit to a short circuit in the presence of voltage 
surge, giving those surges a direct path to 
ground, The arrester is designed with a rugged, 
yet attractive housing with plated brass N con- 
nectors and a user-replaceable gas discharge 
tube. From OMHz to |,000MHz, one model 
covers the entire LMR spectrum, insertion loss 


is less than 0.1dB to SOOMHz, and greater than 0.25dB up to 
1,000MHz. 
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LTR controller software upgraded 


Connect Systems has upgraded the software for the LTR control- 
ler model LT-4200. Designated as Stock #LT-SPP (STR system pri- 
ority programming), this alternate software allows the LTR service 
operator to set certain priorities for sequencing radios through this 
system. LT-SPP provides a method of separation of portable users and 
mobile users to operate on specific channels without the need to re- 
program any of the user's radios. Another application allows adding 
channels to an existing LTR system without reprogramming the ex- 
isting radios to the news frequencies, The radios added to the system 
would be set to trunk on all channels, but the original radios on the 
system would be restricted to their existing programmed channels. 
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HE CommSuppll 


- 


ANDREW. 
Accept No Substitute 


HELIAX® 
Coaxial Cable 


RADIAX® 
Radiating Cable 


Cable Connectors 


Installation 
Accessories 


¢ Jumper Assemblies 
Call or fax to receive our catalog 


B00-c55-bcee © FAX 800-c8c-3266 
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Color brochure describes terminal 


Globalcom Systems has published a 
color brochure on the Explorer II portable 
statphone with ISDN capabilities. Explorer 
I] is a third-generation Inmarsat-B land- 
mobile, high-speed data and voice terminal. 
It is priced less than the cost of previous 
Inmarsat-B transportable systems and has 
many new features. The brochure highlights 
these features and provides color 
photographs. 
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Catalog offers installation, 
lightning protection accessories 


Andrew has published the second edition of its Coaxial Cable 
Installation Accessories catalog. The catalog features sections on cable 
installation accessories, lightning protection products and other value- 
added services. New sections cover installation aids such as the Easiax 
Plus automated cable preparation tool and new services for installers 
including PCS/cellular systems planner software and terrestrial mi- 
crowave systems training. The pages give short product descriptions, 
photographs, line drawings and part numbers. The appendices con- 
tain hints for selecting installation products, lightning strike statistics 
and definitions. 
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TRANSMITTER LOCATION 


New fixed site direction 
finders provide 2 degree 
a accuracy, and include 
{ Software for triangulation from 
a central control site. Mobile 
versions also available covering 
50MHz to 1 GHz 


Doppler Systems Inc. 


PO Box 2780. Carefree, AZ 85377 
Tel; (602) 488-9755 Fax: (602) 488-1295 


www.dopsys.com 


European Marketing Director Denis Egan 
PO Box 2, Seaton. Devon EX12 2YS England 
Tel & Fax: 44 1297 62 56 90 
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Web site features RF products 


Spinner North America has created an on-line presence at 
www.spinnerna.com. The Web site provides information on 
Spinner’s 7/16 coaxial connector groups, jumper cables as well as 
broadcast equipment and RF transmission equipment. An additional 
feature is the company’s contact page that lists email addresses for 
Spinner North America personnel and sales representatives as well 
as key contacts at the headquarters facilitiy, The site also provides 
a direct link to the company headquarters’ site, and product over- 
views are available from the initiating source. 


www.spinnerna.com 


Book focuses on DECT and PWT 


Personal Wireless Communications with DECT and PWT from 
Artech House covers background material and technical principles, 
basic protocols and implementations, plus advanced features and 
the wide range of applications. John A. Phillips and Gerard 
MacNamee have written this book explaining how DECT (digital 
enhanced cordless telecommunications) and PWT (personal wire- 
less telecommunication) work, plus an overview of products and 
services. The book shows how history and previous technology 
have shaped these standards, the best ways to implement DECT and 
PWT for private indoor speech and data systems, as well as for 
outdoor public access telephony and the basic architectures and 
fundamental principles. 
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RF POWER AMPLIFIERS 


MODELS AVAILABLE: 


@ VHF 130-175 MHz to 500 watts output 
# 230-280 MHz to 100 watts output 
@ UHF 400-512 MHz to 350 watts output 
# 800-960 MHz to 200 watts output 


Pd 
VISA 
847-593-1213 aaa 


FAX 847-593-1320 Pa 
sales @ vocomrf.com €-: 
www.vocomrf.com _ 
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Campbell 


Walker Blain 


W. Ed Campbell joins Centurion International, Lincoln, NE, 
as chief financial officer after more than 20 years of financial 
management experience with manufacturing companies through- 
out the Midwest. 


John C, Walker departs River Oaks Furniture, Belden, MS, as 
vice president of finance to join Hutton Communications, 
Carrollton, TX, as chief financial officer. 


Bruce Blain leaves the AT] Wireless division of the Alpharetta, 
GA-based World Access as regional sales manager to join NEC 
America’s microwave radio department, Irving, TX, as account 
manager for the eastern U.S. region. 


J. Jay Lang, CPA, joins Nations Media Partners, Kansas City, 
MO, as general counsel and corporate treasurer, 


Changes at Tripp Lite, Chicago: 

Martin Pludé exits Newark Electronics, Chicago, as product 
manager and joins Tripp Lite as sales manager of industrial distri- 
bution. Ward O’Connor leaves B&K Precision, Chicago, as sales 
manager to become director of industrial distributor sales at Tripp 
Lite. 


John K. Ramsey is appointed executive director of the Asso- 
ciation of Public-Safety Communications Officials (APCO) Inter- 
national, South Daytona, FL, after Christopher R. Bevevino 
resigns from the position. 


Awards at the Electronic Industries Alliance, Washington: 

Richard A. McGinn, chairman of Lucent Technologies, 
Murray Hill, NJ, receives the 1999 Electronic Industries Alliance 
(EIA) Medal of Honor. James S. Gilmore, Virginia governor, 
receives the EIA's first State Technology Policy Award. 


Ellen B. Mullally leaves Phillips Business Information, 
Potomac, MD, to join the Personal Communications Industry As- 
sociation, Alexandria, VA, as director of communications. 


Changes at Gabriel Electronics, Scarborough, ME: 

Alfredo Vazquez exits Glenayre Western Multiplex, Sunny- 
vale, CA, as Northern Latin America sales manager to join Gabriel 
as regional sales manager. Bud Bayer leaves Digital Microwave, 
San Jose, CA, as western regional sales engineer to join Gabriel 
as western region sales manager. 


Changes at Ritron, Carmel, IN: 

F. Greg Pruett joins Ritron as national sales manager after 
working at Uniden Corporation of America, Fort Worth, TX, and 
Motorola, Schaumburg, IL, in various sales and marketing posi- 
tions, Jack Pelzman joins Ritron as marketing communications 
manager after serving in similar capacities for Yaesu U.S.A., 
Cerritos, CA, and NEC America’s mobile radio division, Herndon, 
VA. 
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TUNEABLE NOTCH FILTERS 


The TNF200 filters are available 
in nine models from 0.5 MHz to 
850 MHz. While primarily design- 
ed to improve the dynamic range 
of spectrum analyzers, these 
filters can also be used to reduce 
parasitics; or to eliminate or 
identify out of band interference 
in communications systems. 


Please call for FREE application note: 
“Spectrum Analyzer Measurements” 


CALEF 


VOICE: (520) 204-2597 ¥ FAX: (520) 204-2568 
P.O. BOX 4010 * SEDONA, ARIZONA 86340 
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MB 100M Power Supply from DuraComm 


13.8 VDC Output Rated at 100 amps 
continuous duty in a package that fits 
a standard rack, is only 3 1/2" tall and 
meets “half rack” depth requirements. 


* 3 Other Models available, starting at 40 Amps Continuous 
* Modular, expandable construction 

* Dual thermostatically controlled cooling fans 

* Battery back-up module available for UPS 


Join DuraComm in the switch-mode revolution! 
Contact your communications distributor 
or call or fax us Toll Free. 


Phone 1°800*467°6741 Fax 1¢800°825¢1403 


DuraComm® 
CORPORATION 


203 W. 23rd Ave. 
North Kansas City, MO. On the Web at www.duracomm.com 
64116 e-mail: duracomm@duracomm.com 
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Category Index 


Reserve your spot in the next issue! Ansawenjes 
Business Opportunity 


Phone: 913-967-1861 


800-347-9375 Equipment For Sale 


Fax: 913-967-1735 Professional Consulting Services 


Professional Services 
Dawn Rhoden Mai 
ail: 9800 Metcalf Ave. : 
Classified Advertising ; Repair Services 
Manager 


Overland Park, KS 66212 Services 


Tower Equipment ... 
Tower Services .. 
Tower Space 


professional services 


FREDERICK G. GRIFFIN, P.C, MCCON 


3229 Waterlick Road 
Lynechbury, VA 24502 
SNe (804) 237-2044 


NATIONWIDE COMMUNICA TIONS CONSULTING 


OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


930 THOMASVILLE ROAD, SUITE 200 
TALLAHASSEE, FLORIDA 32303 

PHONE (850) 224-4451 * FAX (850) 224-3059 
E-mail’ ommicomeépotaris.net 


Mobile Communications Consulting 
S.R. McConoughey, P.-E. 
Principal 


Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


13017 Chestnut Oak Drive 
Gaithersburg, MD 20878 (301) 926-2857 


THE PORTABLE DEPOT, PORTA‘TECH] Tecnica 
REEPING AMERICA COMMUNICATING FRORICOAST TOCOAST’ SERVICE, INC. 


B. FACTORY TRAINED TECHNICIANS + ___121.CrowellLane * Lynchburg, VA 24502 
) © SURFACE MOUNT TECHNOLOGY » g GE Portable Radio Service Depot 


HERB SACHS, CONSULTING 


Trey arvantte axiisamine Specialist in Public Safety Communications 
. A . s * 
+ EDACS & AEGIS + ag ler cntirsrper ima 
* VOICE GUARD CERTIFIED = FACTORY TAAINED ~—-« Voice Guard Certified 
* MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS + ane ee icp * Public Service Trunking 
Route 2, Box 338C * Lynchburg VA 24501 QUALITY SERVICE, Surface Mount Technology 


ERICSSON # 804-237-3427 @2 SEE 804) 239-3049 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


MVIROTT 


COMMUNICATIONS GROUP 


RAYMOND C., TROTT, P.E. 
Chairman 
1425 Greenway Drive, Suite 350 


Irving, Texas 75038 
972/580-1911 © Fax: 972/580-0641 


GE PORTABLE SERVICE 
ROBERT H. SCHWANINGER, JR. * FAST TURN 
ATTORNEY AT LAW * WARRANTY 
* $48.00 hr/2 hr. MAX 
* PARTS GE LIST 
OES: & ASSOCIAT ES * RETURN UPS PAID 
He ESTE tbesa | {Smith Communications Service 
WASHINGTON, D.C. 20006 2121 W. Parrish Ave., Owensboro, KY 42301. 


(202) 223-8837 502-683-0936 


employment 


WIRELESS COMMUNICATIONS 
TECHNICIAN 

Field technician—Must be experienced in 

systems: base stations consoles, micro- 

wave and data. PCIA or FCC certification 

preferred. Resume to: 

Metropolitan Communications, Inc. 
309 Commerce Drive, Exton, PA 19341 
E-Mail: mes@chesco.com 
Fax (610) 524-9970 


TWO WAY RADIO TECHNICIANS 


Growing Motorola MSS/SMR/Dealer 
is looking for two-way technicians 
with 2 or more years of experience 
(Motorola preferred.) Full benefits, 
good wages ($12 to $18 per hour) 
and excellent working conditions. 


BAYCOMM INC. 
2040 Radisson St., Green Bay, WI 54302-2085 
Phone: 920-468-5426 » Fax: 920-468-8615 
www. baycominc.com 


COMMUNICATIONS TECHNICIANS 


Two positions available in our Salt Lake City 
office: mobile radio bench tech and portable 
radio bench tech. Both with current Motorola 
experience preferred. FCC or NABER certified 
with good oral and writing skills. Valid driver's 
license required. 


45-year MSS offers full benefits, dental and 401k, 
Above average hourly wage commensurate with 
experience. Overtime occasionally required. 


Highly qualified technicians with diverse experi- 
ence are especially suggested to respond. Send 
resume and salary requirements to: 


Utah Communications, Inc. 
Atin: Mike Miller 
1202 South 300 West 
Salt Lake City, UT 84101 
Phone: 801-486-0161 ¢ Fax: 801-486-3822 
Email: ultahcomm@ix.netcom.com 


FIELD SERVICE TECH NEEDED 
Long-time MSS & Motorola Dealer in NE 
Louisiana ts looking for a career-minded Immediate opening for a Portable Technician 
technician with experience on repeaters, in the Knoxville, TN area. Near the Great 
base stations and mobiles. Experience with Smokey Mountains—a hunting and fishing 


consoles a plus. Good pay and benefit paradise! Must have 5 years experience 


package. Send resume to: repairing Motorola and General Electric 

Service Manager, Monroe Communications equipment. Excellent salary & benefits pack- 

1909 Auburn Ave., Monroe, LA 71201 age. Contact Jim Hayes at (423) 546-0311. 
or fax to: (318) 387-2845 
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employment 
ELECTRONIC COMMUNICATIONS TECHNICIAN 


Los Angeles County Department of Public Works is seeking a journey level individual, with 
experience in state-of-the-art telecommunications. Able to assist in design, installation, 
maintenance, repair and documentation of the Department's integrated data, telephone, 
radio, and telemetry communications systems. Capable of troubleshooting from the sys- 
tem level to the component level. FCC, APCO, etc. certificate. Able to operate within 
current Windows word processing and database programs. Must have good communica- 
tion skills and be able to work in a team environment without direct supervision. Open until 
filled. Contact Personnel Division for Job Bulletin and Application at 626.458.2141. Exam 
No. C-6541-C; Bulletin No. 690-012: Salary: $4380 per month. 


COMMUNICATIONS 
TECHNICIAN 


Continuous Testing / Several Openings 


County of Santa Clara (San Jose, CA) 
seeks individuals to service two-way 
radio, microwave and computer equip- 
ment used in public safety communi- 
cations. Experience required. Salary: 
$3,784—4,581 per month, includes 
County contribution to the Public Em- 
ployees Retirement System for the 
2% at 55 Plan; and includes payment 
by the County of the employee's 
regular contribution of approximately 
7%. Excellent benefits. 


Los Angeles County Department of Public Works. Personnel & Public Affairs Division 
900 S. Fremont Avenue, 9th Floor, Alhambra, CA 91803-1331 


TWO WAY RADIO TECH/SALES 


40-year-old GROWING Multi-line Dealer with multiple facilities 
in Indiana, Kentucky and Arkansas has immediate need for 
Mobile & Portable Two-Way Technicians and Sales Staff with 2 
or more years of experience on Motorola, G.E., Kenwood, Stan- 
dard, LTR or similar equipment. FCC or NABER Certified. Full 
benefits, competitive wages, incentive bonus package, excel- 
lent working conditions and advancement opportunities. 
Send resume to: 
1-800-288-2430 or FAX: 1-317-248-0118 
COMMUNICATIONS MAINTENANCE INC. 
5601 Progress Road 
Indianapolis, IN 46241 
Attn: Personnel Dept. 


For an application, please contact 
Communications Administration 
(408) 299-2711 
Equal Opportunity Employer 


Atlanta, Georgia is the fastest growing job mar- 
ket in the nation and Atlanta Communications 
is Atlanta's fastest growing MSS. We currently 
seek experienced Motorola System Technicians 
to support digital simulcast systems, single site 
trunking systems, multi-site data systems, & multi- 
site conventional systems. Top pay, good ben- 


efit package, excellent work atmosphere, com- 
pany vehicle. Positions also available for mobile, 
portable, and field technicians. If you seek a 
challenging work environment and excellent 
amenities (cultural & recreational), Atlanta is 
the place to be! Please submit your resume to 
Ron Thomas at 404-875-1691 or email to 
theradioman@mindspring.com. 


Communications Technicians 


The City of San Jose, California, is seek- 
ing qualified applicants for the position of 
Communications Technician. Responsi- 
bilities include the maintenance and 
repair of land mobile type equipment, 
including mobiles, portables, pagers 
voting receivers, base stations, mobile 
data systems, dispatch consoles and 
microwave systems. Position qualifica- 
tions require any combination of training 
and experience equivalent to completion 
of a two-year college curriculum in 
radio communications or electronics and 
one year of experience in the maintenance 
and repair of land mobile equipment. 
Motorola experience preferred. Positions 
also require an FCC General Radio 
Telephone certificate or equivalent 
certificate from NABER/PCIA or APCO, 
and the ability to pass a medical exam 
and police background. Apply A.S.A.P. 
Salary range is $4481.00-$5446.00 
monthly. Applications may be obtained 
by contacting: 
City of San Jose 
Human Resources Dept. 
(408) 277-4205 


WIRELESS STAFFING SPECIALISTS 
ALL LEVELS OF POSITIONS FILLED GLOBALLY 


@ Technicians e Engineers ¢ Managers @ Sales 
Send resume to address below 


Check web page for immediate openings 
WW W.PERSONNEL1.COM 


=~, PERSONNEL RESOURCES, INC 


Sie" PO Box 14570, Cincinnati, OH 45250 
Since 1989 = E-Mail, Careereomy@ AOL.com 


@ 606-491-5410 FAX 606-491-4340 


COMMUNICATION SUPPORT TECHNICIAN II 


The St. Louis Metropolitan Police Department 
currently has an opening for a Communication 
Support Technician ll. The primary responsi- 
bilities of this position are to maintain and repair 
mobile and portable two-way radios and elec- 
tronic equipment in Department vehicles. 


Candidates must possess an Associate's Degree 
in electronics, electrical engineering or equiva- 
lent and a minimum of three years experience in 
electronics or equivalent. Candidates must also 
possess a FCC General Radiotelephone 
operator's license or NABER Certification. Shift 
work will be required. 


The successful candidate will become a resi- 
dent of the City of St. Louis within 90 days 
after employment. Qualified candidates 
should submit a resume to: 


St. Louis Metropolitan Police Department 
Human Resources Division, Attn: Jeri 
1200 Clark Ave., St. Louis, MO 63103 


No phone calls, please. EEO/M/F 
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GO 
Global 


The Department of State carries out U_S. foreign policy 
and represents American interests at embassies and 
consulates ——. the world, If you care about 
your country and are interested in using your IT skills 
to provide and leverage IT products, services, and 
soluuons to the U.S. Depuarunent of State, you'll find 
challenging opportunites to put your IT skills to work 
in the Foreign Service. We seck a motivated and 
empowered workforce that is the model for IT 
innovatiun, expertise, partnership, and customer 
satisfaction, 


RADIO TECHNICIANS 

You will perform major building surveys for new and 
upgraded voice communications. You will apply 
in-depth technical knowledge and experience with 
equipment such as VHF/UHF Land Mobile Radio 
two-way radio systems, satellite communications, 
high-frequency SSB, TACSAT, INMARSAT systems, 
and DES used in Motorolit digital equipment. 


Positions require U.S, citizenship, worldwide 
availability, a medical examination, and a background 
investigation 


Recruitment bonuses are available, Benefits package 
includes overseas housing and relocation, Federal plus 
local holidays overseas, thrill savings plan, sick and 
annual leave, group health and life insurance, and 
more. Please visit our Web site 

www slate.gov/www/cuverycvacwhathiml for details 
and an application. Call (703) 875-7192: or e-mail: 
imsmail @ perreewpod_us-stale pov 
Or, write to 

U.S. Department of State 

PO Box 9317-MRT 

Arlington, VA 22219 


An equal opportunity employer 


SENT Ge 


THE MOST INTERESTING WORK 
N THE WORLD 
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“Vehicular repeaters extend i 


BUYING ERICSSON-GE EQUIPMENT 
VHF MASTR |i/ Stations 
VHF MASTR II Stations 
MASTR Controllers 
RCN 1000 Remotes 
MASTR 1! control shelf cards 
IDA Controt shell, new trom 
VHF MASTR It special receiver 
Doka/Hangr station from 
$825 Systems Control head 
S990 126ch Nead wiwarranly 
$600 4ch contro! head 
$600 Delta/Rangr Accessones 
PHOENIX-SX 16ch non-scan wiacc 
MLSHO040 VHF MLS wiace 
MLS 42-50 wiace 
KPC300 Ericsson VHF Port 
KPC300 Ericsson UHF Port 
MTL UHF 4w Portable wicharger 
MPA VHF/UHF Portables 
MPD UMF Scan Portable 
MPO VHF Portable 
PLS VHF Portable 
MPI B-unit multi-charger 
RANGA 35-50 less acc 60w 
RANGA 30-42 less acc. 100w 
Deita-5 450-470 less acc, 100w 
Dolta-S 150-174 less acc. 100w 
Delta-SX 150-174 less acc. 100w 
Delta-S 42-50 less acc. 1t0w 
Delta-S 42-50 less acc. 60/w 
MASTA I! 150-174 110w less acc 
MPA/MPO Vetucular Chargers 
NEW LONDON TECHNOLOGY 
752 Alum Springs Road « Forest, VA 24551 
Tel: 804-525-0068 « Fax; 804-525-0078 
www.newlondontech.com 


is ee -2 miles from a vehicle maintain 


SUR-200 
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FOR SALE: USED RADIOS 
800 MHz LTR Mobiles 
EFJ @ Kenwood Uniden 


800 MHz Motorola Mobiles 
Maxtrac @ Spectra 


UHF Conventional 
Kenwood @ Midland @ Motorola 


Call for Current Selection! 
MOBILE RADIO ENGINEERING 
Ph: 612-544-3319 Fax: 612-544-2078 

E-mail: MRE @VISI.COM 


PROGRAMMING CABLES 
FOR MOTOROLA PRODUCTS 


HT1000, MT2000—$70 
GP300, P110—$50 * VISAR—$110 
HT600-$48 *« MOBILES—$25 » SABER—$55 
HT50—S$50 * STX—S$35 » SPECTRA—$35 
PROGRAMMING INTERFACE—S95 


ROADRUNNER COMMUNICATIONS 
PO Box 654 + South River, NJ 08882 
Phone: 732-254-3232 
Fax: 732-257-4622 
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— tpt) —*— web 


GP-300 GP88 


SPECIAL PRICES and in STOCK! 


UHF 430-470 MHz 
VHF 136-174 MHz 


E-mail: info@nsiradio.com 
http://www.nsiradio.com 


NSI Communications 
(7 Tel: (206) 870-0888 
Fax: (206) 878-4212 


msi GP 200 GP-88 tedermares O Motorus he 


SELLING 
NUC-Ils 900mhz 300W wiwo CNET/NIUs 
NUC-I UHFs, and other RF equipment 


H-MC&E, Inc. * 770-242-8979 « Pat Fooks 
http://terracasa.com/hmce 
e-mail: hmce@bellsouth.net 


Call 800-347-9375 today 
to place your ad in 
MRT Classifieds! 


BUY ¢ SELL » TRADE » CLEAN WORKING EQUIPMENT 


4-MSA-2000 VHF Base/Ropeater 1D0W 

S0O-Micor VHF Dase’Repastes 100W 

S-MSF S000°C 74CXB 7105 450 MHz 100W Repeater 
20-MSF 6000 C74CLD 7108 UHF 110W 

6 Mol MCA-100 UWF 25 Watt Repeater 

10-Micor UHF Repestes 75 & 200 Wan 

20-GE 900 MHz-PRC-W? 45 Repeaters & Digital Paging Station Cal 
10-MICOR 800 MHz Repeaters 125W From $1000 
20-Masir i Basa/Repeaters 60-250 Wan All Bancs From 

4-MOT Suitcase Repeaters VHF/UHF 25 
Dotta Base Table Top 100W wScan 
Wotan 2500 Metz 

‘S0-Rangor 100 Watt 32 Channel 
100-Merek 30-39 Mitr 100 Watt 

300 Marek 39-50 Mor 60 Wan 

200 Mast I! 30-50 MHz 60-100 Wan 
Mobiles 150-175 Mitz 

S Syritork 9000 32 Ch t10W 

© Specter 9000 T10W 120 Ch 

20-Spectra 40W 120 Ch 

4-Rangor 99 Ch 1D0W 

20-MCX-100 40W 10 Ch , 

200-Minor 12 Ch LUOW 

20-Symior 32 Ch KOOW 

900-Mastor HE @ Ch 1001 

20-MX-340 12 Ch H43SSU1140AN 
SO-HT-220 4 Ch SW 

10-Matrek 45-80 Watt 4 Ch 

50-Syrter % 110 Went 32 Ch A OVP 
20-Mast 0 60-100 Wan 8 Ch 


30 Symior X 9000 T74KEJ 110 Want 
10-Spectn TRAFWATHASAK 110\Van X9000 
20-Symor X TO4VBJ 32 Ch a0W 

50-Masir Il 45-100 Wat Repester Bulders 
15-Mot PAC-RT Mobile Repeaters & VAS 
20 Mitreh, TAA 60 Wasi 

S0-Synitor TAASRA 


From 
From 
From, 
From 
Save 
From 
From 
From 
From . 


iz 


000 Mia Mobiles 

20-GE TMX B310R825DS 

1OGE PQ9MTX - 900 

9-GE 19000150P13 - so 

20-MTX e000 G3, BS. B7 

20-Syntor X 9000, 35 Watt 

5-Spoctra TASKGASSICBAK 142 SmartNet w VAS A Siren 

60-Maxtroc BOOT 15-35 Watt B-1-8-7 Sale From 
20-Spectra 900 Sale From $295 
Mins ems 

100-Centracom |! Cornero Eq. Consoles BIM. CEB, Panets, Catinets Cal 
\O-Spectee TAC Recetvers A Voters 

S-Seamenst Decoders/Encoders 
10-Centmcom | Consoles & Lots of Parts 

S0O-OT & GE Tone & DC Remotes All Types ca 


BARNETT ELECTRONICS INC. 


330 HWY 236 W., Lonoke, AR 72086 
ORDERS A BIDS: 800-423-3658 FAX: 501-676-2475 


+ For Expanded List, updated weekly, look al our 
Website: www.barnetigtec.com 


Info: 501-676-5506 
VISA & MC Accepted, NO COD’s 
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NEW & USED EQUIPMENT 


mororo.a Radiuy 
Lowest Prices! 

GP 300 VHF/UHF 

GP 88 VHF/UHF 

GP G8 VHF/UHF 


Most popular models in stock! 
Complete Radius Line! 


KENWOOD 


New and Used 


(some restrictions may appty) 


Special State & Local Gov. Discounts 


1-800-264-9516 
FAX 303-415-1557 


COMMUNICATIONS WEST, LTD. 


E-Mail: commwest@aal.com 
DOMESTIC & EXPORT SALES 


LOWEST PRICES! 


* ACCESSORIES * 


* SVNNSLNV © SWSLSAS AANNYNL = SLYVd. 


* PAGERS +» EXPORT ITEMS 


equipment for sale 


= | e , > 
" » - 
a =~ 


Gall Today For Your FREE- 
Catalog! ——< 


www.antenex.com 


ks, ANTENEX®. 


Antenex is an established leader in the design and manufacture of innovative antenna 
products. Our latest Antenex Catalog is the perfect reference and buying guide for dealers. 
It features new products, as well as color photos, graphs, patterns, detailed descriptions 
and specifications of our full line of antenna products. 


United States: International: 
Phone: (800) 323-3757 Phone: (630) 351-9007 
Fax: (800) 851-9009 Fax: (630) 351-9009 


Antenex Inc., 2000-205 Bloomingdale Road Glendale Heights, Illinois 60139 
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BUY & SELL: 
LTR-8OOMHz & SOOMHZ EF Johnson « Kenwood * Uniden 
MOTOROLA 


UHF ¢ VHF ¢ 800MHz * S900MHz 
* Mobiles * Portables « Repeaters * Amplifiers * Paging Transmitters 


1-800-786-2199 
ERLING 203 N. Chestnut Street * McKinney, TX 75069 
SSOCIATES INC. Fax: 972-562-7957 


Malionwide Purchasing and Sates of Use Mike Malone 
Two-Way Radio Equipment www.usedtwoway.com 
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equipment for sale 


3 ea CELLWAVE Duplexers. 900 Mite, TOFBSAZA 
Th ta PURE $000 Bares, 900 MHz, C8SILBIIOIA 
8 ea MICOR PURE Bases, 900 Miz. C7SJZBI 101A 
10 ¢4 MAXTHAC, B00 Mrz, DISMOASS1AN 
5 @a GIX, B00 Mile, MITUGOECBIAN 
USED 10 es. NIXB20S, 800 Malz, H2SJKISICSAN 
MOTOROLA, Memeeeeo no ceecone| 
GE AND 2 a, SIX, #00 My, 1425N051700N 
2 es STANDAIID, B00 MHz, HxSBIT 
ERICSSON 1 ed MIGON Conun Rpm, 460 MHZ CBAAGRYTOSAY 
FM 6 ed. MICOR Bases, 460 M2, CBIACHTOSAT 
7) et SYNTOR X G00, 450 MMz, THIKEITAMAK 
BCAA 77 oa SYWIOR, 460 NMy. TASRAIMIO 
, 3) es MITREK, 460 MH2. T44JJA6000 
RADIOS 2 @& MOX!00 400 Mxz, MBM24PS470008% 
9 ea RADIUS 460 Miz. H34GNU6120 
SCHAEFER 4) aa PAC AT. 460 Miz MISTTYII OA 
RADIO CO. Miiieuseweero 
2 ea MOCOR Base 1S5 Mee C73RTBINGS 
130 West | ea SPECTRA 155 MH. DAIKKATIATEX 
es + @ «a SPECTAA 155 MM: DESKKATIASBK 
Fayette St M2 ea SYNIOR X 155 Mitr. TTIVEL7OOEBK 
AOMESItSMSSIOM 09 cy SYNIGM 185 Mie TEXSRAIDOOAK 
Denver. |A : ca Maren iss sae suum 
= . fas NS : “Mail: amitifle infi ne 40 ea 65 Miz, MISTTYa# 
URL Address: http://www.mechemelectronics.com E-Mail: mechem¢'fls.infi.net 50622 er: @UTOR CoRR UAE Te VALTOALAL 
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MOTOROLA RADIOS 


{319} 10 va MICOR Base M2, (718181408 
ta MARATHAG. 37 Mle TAS 
984-6115 4 a wieK 3 TeMOoOK 

RADIUS - RADIUS - RADIUS 
NOBODY BEATS OUR PRICES—NOBODY BEATS OUR INVENTORY! 
SP50-P110-GP300-GP350-P1225-P200-SM50-SM120-M130-M1225-GM300 


(540) 891-0569 We accept VISA and MasterCard Fax: (540) 891-0538 
Massaponax Business Park 
CHEM a lpele 

er ELECTRONICS won 


Fredericksburg, VA 22404 


> Two-Way Radio Communications 
>» New and Reconditioned Radios 


Console interface units 

i : Secure modems 

> Custom-Designed Radio Systems Secure spectratrac receivers 

> Repair and Programming Digitac comparators 

> Consulting Centracom Il CEB cards, cont. panels & complete 
GCC80 complete (MDC-1200 & MDC-600) 

Hi-power/Lo-band PL Mitreks 29.7-38.9MHz R1032 DES Test Sets 

Saber |, UHE DES hi-power (rack & indiv. chaps, tc.) ~~ R1034 Line Test Sets 

Mid-band bases secure Sirens GE Power Call, PA300, System 9000 


100 ¢a Motorets SYSIEMS 90 Sens 
H a Centiacom | Tose Rersote Modules 
1 ea Lol AC 400 Max 
WAHTED: RADIUS Mobiles. Portables, Repesiers 
& UHF Syntors 


All CCIl 


MANY USED/DEMO TRUNKED & CONVENTIONAL RADIOS IN STOCK 


HT 1000-MARATRACS-SPECTRA-STX-MTX8000-GP68-PP 1 OOOX-MAXTRAC-MTX800 L b 
abels 


SALES: 800-545-7748 + FAX: 703-830-8710 
WHITE, ORANGE, GREEN AND RED 


Rad/o VISIT US AT | BUTTONS AVAILABLE 
ZYWVeESS, lite: http://www.radioexpressinc.com $4 9 50 
‘ ea 
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CCIl PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


ERICSSON & WHOLESALE ‘=... | oRTHEASTERN 


- - PRS radio sales to dealers only * Trunked Communications, Inc. 
Authorized Distributor » Accessories Waterbury, CT (203) 575-9008 


SAMLEX 
=Shay Power Supplies 
: WHELEN 
COMMUNICATION = Automotive 
\ Safety & Warning 


www. sharpcom.com Signals 
COMMSHOP 


1-800-548-2484 [ BF | Sonware 


Sell it FAST 


Communication Test Equipment 
in MRT Classifieds! 


Motorola R2008C $4,500 

Motorola R2002B $4,000 

Motorola R2410A/HS_ $4,500 Call (00) 94700'> 

TTC T-Berd 107A T1 Set $2,950 fordeule 
HP 37701A TI Set $3,000 (913) 967° 

HP 37441A SONET SET $3,000 

Sage 930 $3,500 


EML will buy your used test equipment. 


We accept: | 
(888) 846-4614 © www.eml/1.com 
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equipment for sale 


DEALERS WANTED 


Now you can be a dealer in a new line of 


MOTOROLA 2-WAY RADIOS 
WETEC ELECTRONICS 


Your Cost 


AUTHORIZED MOTOROLA TS-11 DISTRIBUTOR 


Call Now 1-888-GO-WETEC, ext. 11 


World’s First Talking 32 Channel Radio 


SUPER BUYS 


* Motorola 450 MHz LTR, NEW 
List $580 ea., Dealer cost $350 ea. 


$300 ea. 


—Limited Time Offer— 


* GTX 800 MHz Mobile 


Visit our website at: www.wetec.com 
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Will pay TOP DOLLAR 
for Motorola 800MHz Trunked 
Mobiles & Portables. 


Metro Communications LLC 
(423) 546-0311 — Jim Hayes 


* MTX 8000's — 


B3’s portable .... $199 ea. 
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HC ANTENNAS & BATTERIES 
(Best Antenna & Battery Pricing in the Industry!!) 


HMO Mobile Antennas 


... 29.5-35MHz quarterwave $15.99 
... 34-40 MHz quarterwave ; $15.99 
.... 40-50 MHz quarterwave ......... $15.99 


151-162MHz unity gain, Chrome ........0... $2.64 
w. 136-174MHz 3dB gain, 5/8 whip .. $13.99 


ve 430-470MHz unity gain, CHTOME ........006. $2.64 
w 4$45-475MHz 5dB gain, 5/8 over 1/2 wave .. $13.99 


.. 806-896MHz unity gain, chrome $2.64 
... 800-900MHz 3dB gain, SMR/Cellular $9.99 
NMO MOUNTS 

3/4" hole mount, 17° RGS8A/U coax no conn . $5.99 
Same as above, with soldered PL-259 $6.99 
Trunk lip mount, 17 RGSSAU coax, PL-259 . $9.99 

.... Teunk lip mount, 17° RGS8A/U coax, heavy 
duty stainless steel, PL-259 $12.50 
... Magnet mount. 17° RGS8A/U coax, PL-259 .. $11.99 
.... Trunk gutter bracket, 3/4° hole ‘L” bracket .. $1.49 

MOTOROLA BATIERES & E ELIMINATORS 
HC9628 ... GP300 Battery a $29.00 
HC8148 ... P110 Battery $29.00 
HC9360 ... GP350 Battery $39.00 
HC7144 ... HT1000 Battery <aiemieaeach $42.00 
HCBE9628 GP300 Battery Eliminator . eapiione $29.95 
HCBE8148 P110 Battery Eliminator ............. . $29.95 
HNNS628A GP30D Battery (original) ss cose, $49.00 
HNNBI4BA P110 Battery (original) .... ve $49.00 
HNNS360A GP350 Battery (original) ............. $49.00 
NIN7144AR HT1000 Battery (original) $69.00 
Quantity discounts available! No minimum order! 
Same day shipping! 
Order entry & customer service 24 hours/7 days 
Call today for our FULL LINE CATALOGUE!! 
Phone: 1-800-654-9550 + 973-389-9600 
Fax: 973-389-9696 + E-mail: meres og com 
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tirowlcast 
OLUTIONS 


716.223.4927 TEL 
716.223.3255 FAX 


| www.simulcastsolutions.com 


GPS Master Oscillators 


June 1999 


CMC ENTERPRISES 
2-WAY, MICROWAVE & TELECOM EQPT. 


Quanti Equipment List Price 
5000 ces TOS OF-30 Fate (HEW) Sie] 


13 Fernon FASSO0E HOT Se toe ter eonak Ss000 se 
G6 Rockwel-Cotns MIRG-2 HO = terminal} $3000 e2 @ 
30 Motorola Starplex Channel totems 46287 $200 22.0 
35 Motorola Marateat 30-36 110w wiace $325 22.0 
05 Motorola MSF 5000 UNF Aptrs 100w chip program $2800 220 
85 Motorola MA-600 Nan- san loop radios BpH2 300ch pa Mee ea 2 
40 Motorola Milrak 30-39 PL (SYS-90 Acc) 110w 
50 Motorola Starpinx Term Cards MLNG2B: wcaiase 
03 Motorola dest signal to naise ie 
14 Kenwood 601-S 16ch 42-50 ee HOS oe, 
06 Ceniracam ti Consoles, loss CEB 
10 Motorola MA-600 hot uty Gott doch , 
05 Farinon FAS-BOO0E non-stndby loop cadias GoHr 300ch . $2000 ea. 
08 Farinon LA1-2 Hat snd 2.1-2.3gHz 48ch $1500 ea 
08 Motorata Starpomt 2 1-2.3GH2 ratios witot-stndby $1800 2a 
12 Motorola Maratsat A2 BHF 110w wiace $375 e2 
12 Faron A. 1-66GH? rades wHot-simby. Vey Good conn $2000 a 
§ Motorola Syator X 9000 UHF 1106 wrace 
+ Scientiwc-Aftanta 46532 BERTS Transmitter (0S1/1C/2) $1000 
‘oNew Listingo Cali Charles at 336-769-2885 
For more equipment, visit our website at www.cmcent.com 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two-Way Radios and Systems 


DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 
http://www. delta-twoway.comm 


COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
Most Elements $20.00 With Trade 


Crystals 


We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) « 800-237-6519 

FAX 504-361-5526 
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equipment for sale 
Audio Accessories for 2-Way Radios! 


K400- K9725- 


ell K111- K113- K200- 
“Most Popular”| “All New” |“Heavy Duty” | “Best in Class” | “Easy to Use” 


(800) 959-2899 


Fax: (760) 631-1163 
E-mail: info@kleinelectronics.com 


High Noise 


Dual Muff 


Web: www.kleinelectronics.com 2 Pc. Lapel Earloop with Boom] Earmulf w/Noise | Headset w/Noise | Heavy Duty Remote 


Call Now! Microphone Kit Mic & Inline PTT Canceling Mic 
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I SGLENTECH 


@ 2 


REMOTELY MONITOR 


RF POWER FROM $150 
(as seen at the IWCE show) 


Finally, a low cost, building 
block approach to remote 
sensing where you decide the 
level of monitoring. For as 
little as $150, our digital RF 
POWER SENSOR will 
display both an analog meter 
and a digital readout of 


We currently have a selection of pre-owned ct 
as well as chargers and accessories. 
Call for more information and great prices! 


UHF Qty. | MT2000 168 Channel 4 
P110 2 Channel 16 | Visar 16 Channel 14 
P1104 Channel 14 | VHE Qty. 
P110 6 Channel 21 | P1106 Channel 14 
SP50 2 Channel 1 | SP50 2 Channel 22 
SP50 6 Channel 5 | SP50 10 Channel 3 
P200 6 Channel 97 | P2006 Channel 24 
GP300 16 Channel 140 | GP3002 Channe! 4 
GP350 16 Channel 87 | GP350 16 Channel 9 
P1225 16 Channel 15 | P1225 16 Channel 2 
HT100016 Channel 6 | Visar 16 Channel 14 
MT1000 100 Channel 92 ‘| All radios include a 30-day warranty 


Open 7 Days 8am-8pm 
Call to place your order or 
to request a FREE catalog! 


1.800.272.71 1 1 RACING ELECTRONICS 


www.racingelectronics,com 


CHANNEL ELEMENTS 
YOUR FREQ. - - $20. 00 


CRYSTALS 


MAXON, TEKK, UNIDEN/7warking days 


Channel Element HO/Kirby Ent. 
4120 Kitby Ad, Cincinnati, OH 45223 


1-800-237-9654 


FAX: 51 3 /542 -8870 Circle (86) on Fast Fact Card 


all from the convenience of 

your home office computer. 

Other monitoring units 
available 


Tele: 847-891-2584 
Fax: 847-891-2587 
www.glentech-rf.com 


Sake waddili * ACCESSORIES «ELEMENTS *REEDS » 


— onthe COMMUNICATION INC. 
$ Specials ied the month back, former! Gregory Electronics Corp... 
MOTOROLA Milrak Tabletop base mode! L-51 JJA oO fat low band 36-50 - 0 

MOTOROLA Sensar pocket pager. low band on 43.42 mhz and hig band on 152.24 mhz wichargers. AS-IS 
MOTOROLA Radius mobiles model D44LRA73A5, 40 walt, 450-470 range, wiaccessories 

GE RANGER mobiles 100 wat, UHF with siandard accessones 

GE DELTA S Mobile—110w. high band. 150-170 range wiaccessones 

GE MLS mobdes tugh band, with mic & brackol 

GE MPA Porabi Beh high band wah antenna & ba’ Mery: 

MOTOROLA Maxtrac 800 medel D3SMOASGBSBK, 800 Mrz range 

GE PHOENIX le NSHHIW4OTB—nigh band dual priority scan/grey case with accessones 

GE PCS Portable 470-490 a je wibattery & antenna 

GE ponable madel MPR or MI UHF or high band, AS-IS 

GE CMX 8630 mobiles 800 MHz range w/accossories 

Ericsson GE MDS mobiles comb, TL800, BOOMHz rango wiaccessories 


Catalog Available...1f you can’t find it, try us! Call (973) 772-0704 or fax (973) 340-1 902 
*SG34u« SLNSW313 + SAINOSSAIDOV + Sdluls « SGHVOG« 


* TRADE « 


= 
a 
Ww 
7] 
o 


« BUY 
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what’s happening at your site, 


ANd « 


1713S 


»30vule 


Cancelling Mic Speaker Mic 


LOW, LOW PRICES 
MOT Mazar 80 4 freq. UMF wiace 
MOT Mazar 80 motiies, 6Ow, 30-J6mc. PL 
MOT MaraTrac low band mobiles !00w 42-S0mec wlace. PL 
MOT Nitrok low band mobiles 1006 40-SOme evace, PL 
MOT Mirek SOw UHF mobres wiace.. PL 
MOT Miro 100w base, 30-40mc, focalremote conirol mod., PL. 
MOT Marek 100w baso, 40-S0iNC, locavromote comirot mad. PL 
MOT Mitrak 110w VHF base, PL, local’iemole control mod., PL 
MOT outdoor cabinets, never Ouldoors, 70" x 215° x 23.5" 
MOT Mitrek mobiles VHF 110w, wiace , PL 
MOT Mitiok low band mobiles, 30-40ene, GOw. wiace., PL oo... 
MOT Micor mobrles VHF 110w, PL, wiace 
MOT Micar mobites, 100w. UHF, PL, wiace 
MOT Khcor 100w mobiles, 42-50me, wiacc 
MOT Mecar BOOmec base stahon 
MOT Mostar UHF mabrhe, § freq. scan. w/acc. 
MOT Pak Rat ropoalors VHF 
MOT Mocom 70 UHF base, PL. desk miko 
MOT Motrac VHF repsaters, 110w, Model CTSMHY3101AT 
GE Masts Pro VHF 100w base station 
GE Dolta 100w, 42-SOme wiace 
GE Rangi moviles 35-50mc, 60w, wiacc 
GE Rangr UHF mobde 100w wiace & $550 scan head 
GE Exocutive I VHF base stapon 
GE Executive I! 100w VHF mobtes 
GE S550 Scan heads 
GE Masir lt 100w bases & repeaters, UB, VHF, UH 
NEW GE Phoomx SX UHF mobiles wacc. 
GE Phoonix UHF wiace. 
GE Phoontx VHF efacc 
GE MLS VHF motes wince 
Keneood TK830 75w, UHF, 32 freq. scan motile 
Kenwood TKSBOHK 3Sw, UH 32 troq. scan mobile 
Kenwood TKBOSD UHF 16 11eg. scan mobdo 


NEW Kenwood VHF & UHF portables, wichrgrs. batts & anis $357 6a 


Magand UMP 8 frequency motte .‘ 
Fike Frequency Counter, Mode! 1920A, SHz.520MHz. wicase, 
antenna, esiruchon marvual 


Sis 


$196 


$99 SPECIALS ino accessories with units listed below) 


4 MOT Mitrak PL boards 

2 MOT Pac sats, 42-50me< 

MOT Maxar 50 UHF motelo wimike 
MOT Mazar UHF of VIF mobiles 
MOT Maxar mode, 30-36me 

MOT Mocom 70, VF o: UHF 
MOT Micor 42-S0me mobos 

MOT HT440 ponabies, VHF 

MOT Moxy UHF 

MOT MTS500 ponabies VHF 

MOT T1600 remotes 

MOT HT90 UNF of VIF portables 
GE Custom MVP mobiles. VHF of UHF 
GE Executive base atalons 

GE M-PD VHF high band portable 
GE Oenkon remotes 

Kenwood Modal KPS- 10 power mapply 
GE Executive li mobile, VHF 

GE Mastr lt 42-50me motilos 
Johnson Teanscom ft VHF 1 10w 
Zelvon encoder 


WANTED TO BUY: GE Ericsson or Motorola Equipment 


Pre-Paid Orders Only 
No Credit Cards, No C.0.D.s 


N.H. COMMUNICATIONS CO. 


P.O. Box 5342 
Manchester, NH 03108-5342 


Tel: 603-668-3004 
Circle (87) on Fast Fact Card 


3- NEW 
Ratio Cables 
19, 20 & 21 


equipment for sale 


HT50 and the Radius P100 Models. ........cccccsccseecsseeersssseeerseeereseeeees 

HT600, MTB00, MT 1000, P200, P500, MTX800, MTX810, MTX820, MTX900. ne on ‘nit aes 
MARATRAC, (MAXTRAC - 50, 100, 300, 820, 840, M860), M7225, .......... siti 

{RADIUS - M100, M206, M208, M214, M216, M400, seine SM10, SM50. 


. STX, STX Gemini, STX 821 trunked sas - 


".... SABER and System SABER. 


"... SPECTRA Low and Medium Power Unis. .. 
.. SPECTRA 100 Watt and High Power Units. 


SYNTOR 9000 and 9000E Radio Line. ............ 


... Radius P 50 Plus. ............. 
.. R100 Repeater. .......... 


“_.. MCX1000. 


.... Cloning Cable for the Motorola® HT600 /MT1000.. ooo... 
. GP300, GP350, and P110 Madels. ... 

«. MSF5000 Digital Unit with 3 Digit Display in Controller Tray. B 

«ee HT1000, MT2000, MTX 838, MTX 8000, MTX 9000 ——— on side of scone and JEDI Series 
. Visar Unit. .. = Re sive 


a Cloning Cable for the Motorola” JEDI Series —- 
.. ASTRO SABER and SABER Sh. ...ccccseressrereseerersensesenees . 


... HT750, HT1250. - 


amas These Important Points, Before You Buy! 


be ED «Day Shipping. When Ordered before 1pm EST 
Sow a:rekiyere ~ We Accept American Express, Discover, MasterCard and 


www.polarisradio.com 


Visa 
+ Professional Users Guide with Detailed Photos Included with All Radio Products 
+ Compare Polaris’ Features and Quality, Don't Accept imitations! 
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IF 


Used/Reconditioned Motorola, E/GE, EFJ, Kenwood, 


AIR 


| DOES YOUR ADVERTISING 


NOT GIVE 
THE LABEL EXPERTS 
A CALL }! 


ie 


WALK AND TALK ? 


nchor 
Graphics 
Marketing, Inc. 
‘The Label Experts" 


972-242-0439 FAX 972-242-0959 
1-800-875-7859 


CALL US FIRST 
at AIR COMM 
WHY PAY MORE! 


Uniden 2-way radios and accessories 
—ALL FREQUENCY BANDS— 
PLUS 
“PL” and paging reeds/filters, TCXOS 
Call us last to sell any of the above 

comm WE PAY CASH 


4614 E. McDowell Rd.Ph.: 602-275-4505 
Phoenix, AZ 85008 Fax: 602-275-4555 


SYNTOR X 9000 


Radio Programming Cables 


ble Motorola® 
Programmers 


PA-I Programming Adaptor...$139.95 
* Compatible with "RIB* unit. 

* Rugged stee! case. 

* Power LED, 


PA-II Programming Adaptor...$159.95 
* Contains rechargeable NI-CAD Batteries: 

Perfect for field use and Portable, 

Laptop & Notebook Computers. 
* Status LEDs: Power On and Charge. 


PA-III Pocket Programmer...$189.95 
* Micro-Size ign for Convenient 
Portability and Field Use, 
* Uses Surface Mount Technalog 
* Rechargeable -—- Works hd 


Check out our Web specials! 
www.radiocomm.com 


* MOT Syntor X 9000, VHF, 110 Watts, DES, w/hand-held 
control head, all controls in mic, T73KXJ7JO4BK. w/ 
junction box that enables operation of 2 radios from 
same control set, complete. excellent cond'n $385 


« MOT Syntor X, VHF, 110 Watts, 32 freq.. DES, w/hand- 
held control head, all controls in mic, TESVXJ7DO4AK. 
with EE Prom., complete, excellent cond’n .. $300 


— Programming for all Motorola EE Proms — 


Personalized Service. 
Best Prices Guaranteed! 
‘ Call 901-755-1514 Motorola 
Railcom Box 38881 Radius 
Germantown, TN 38183 


*Wholesale prices to Dealers Only. 

*Self-servicing users welcome. 

«We carry a wide selection of both radios and 
accessories for your convenience. 

*We have a Flat Rate Repair service. 

*We sell and install MX-COM boards. 


800-726-9015 * 612-808-0069 
fax: 612-808-0087 
email: sales@radiocomm.com 
Circte (90) on Fast Fact Card 
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Your Full Service, 
VALUE-ADDED Distributor of 
Communications Products. 


equipment for sale 


FOR SALE H-P-8920-A 
RADIO SERVICE MONITORS 
QUANTITY (15) FOR SALE 
WITH OPTIONS 


(5) H-P-8920-A OPTIONS 2/3/4/5/10/13 .. $8500 
(4) H-P-8920-A OPTIONS 2/3/4/5 
(6) H-P-8920-A OPTIONS 1/2/3/4/5/10 .... 


$8500 
$8900 


500KHZ to 1GHZ Frequency Range 
Spectrum Analyzer w/Tracking Generator 
Duplex Generator/Digital/Analog Signaling 
LTR/EDACKS/MPT-1327 Trunking Test 
High Stability OCXO 
8 Month Warranty & 10-day Right of Refusal 
Tested and Calibrated 

USED TEST EQUIPMENT WANTED, 

FAX YOUR LIST TO +1 925-229-2035 


AF IMAGING & COMMUNICATIONS 
+1 925-229-2034 * FAX: +1 925-229-2035 
http://www.best.com/~rfimage 
E-MAIL: rfimage@best.com 
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MOTOROLA @ GE @ EF JOHNSON etc. 
| PORTABLES / PAGERS / MOBILES / BASES | REPEATERS 


Contact us when you are looking for econo- 
mica! used equipment. We are a reliable 
source for all major brands of used 2 way gear 


am (708) 681-0300 —. 
Buy @ Sell e Trade 


Visit our web site: WWW.MDMRADIO.COM 
or E-Mail us at mdmradio@earthiink.net 


MDM Radio Ltd. 


1629 N. 31st Ave. Melrose Park, ||, 60160 
Tel, (708) 681-0300 Fax (708) 681-9800 


bus 
opportunity 


simess 


BUSINESSES WANTED. 
One of the largest dealers in the country is 
looking for two-way sales & service businesses. 
Any area, declining sales okay, can separate 
repeater/tower and cellular business or include 
in sale. Send your confidential info to: Barb 
Robins, 43 Hillside Rd, Stratford, NJ 08084. 


INFORMATION: 805-497-2397 
805-494-5078 
8:00 - 6:00 pm Pacific Time 


*See our NEW Motorola Dealer Referral Program 
*Introducing the Motorola TS11 “Motorola Radios for Resellers” 


Visit our web site NOW or you'll not know what you’re missing! 


From your RADIUS LEADER, 


PROCOMM 


VISIT OUR WEB SITE: hitp://www.procommusa.com 
e-mail: procommusa@aol.com 


Where quality is #1, but where we want to be dead last when you call for pricing! 


Ordering: 800-497-2394 
24-Hour Fax Line: 805-494-3115 
805-497-3430 
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BUY & SELL 
QUALITY USED EQUIPMENT 


Motorola « ae U niden * Kenwood 
Johnson * VHF * UHF + 800MIIz 
900M Hz * Mobile * Portables 
Repeaters 


PLANO COMMUNICATIONS INC, 
1-888-906-9006 


FOR SALE 
Motorola 300W paging base on 35 Mhz ...... $575 
Motorola HT90 H23HMB3124 2ch on 154 Mhz $50 ca. 
GE Cent I! UHF, clean ..... aes 
GE 47.44 MVP mobiles w/acc, — 
GE MII 100W base 155 Mhz & 450 _.. 
Heliax -Connector, used, var. length ...... “ 
Lots of GE MASTR II Station Cards —............ 


Call Dave @ 800-SO0-8055 + pob 462, Panbault, MN 55021 


TelecomLatina 


99 17-19 November 1999 


Miami Beach Convention Center. 
Miami Beach, Florida U.S.A. 


Globalization. innovation. Convergence. 


For more information, call 1-800-288-8606 
of +1-303-741-2901. 
www.telecomlatina.com 
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Discover the 
Advantages 
of Reprints! 


For a quote or to discuss 
how reprints from this 
magazine can 


work for you—cail me! 


Jenny Eisele, 
Intertec Publishing 


T: 913-967-1966 
F; 913-967-1898 
jenny_eisele @intertec.com 


SELL MORE WITH: 
| Ag L E R ) WA N T E ! «Sharp, full color packaging 
-800-USA-1-USA ¢Point-of-purchase displays 


THE LEADER IN JOBSITE RADIO. ; : 
Call for quantity pricing! NEW PRODUCT *Direct mail flyers 


* New lower factory direct pricing! 


JMX-102 VHF JMX-152 VHF DROP-IN BASE STATION/MOBILE RADIO 
* 1 Channel JMX-452 UHF CHARGER ADAPTER | * VHF/UHF/Dot Radio 
¢ 1 1/2 Watt ¢ Customer Selectable Sugg. Retail Compatible 
* Removable Frequencies * 2 Watts/2 Channels 
* 2 Channels * Customer Selectable 
¢ 2 Watts Frequencies 
* Builtn Interference * Builtn Interference 


Elimincttor (TONE) ew usta Small JMX It Sers Eliminator (TONE) 
* Removable Battery Nomovaple Battery Pack, | * Loud, High Audio Output 


* Optional Drop-in * Drop-in Charge Capability * Built-In Mic and PTT Button 
Charger * Audio Accessory Jacks * External Antenna Connector 
* 1 Year Warranty 
Sugg. Retail Each JMX Il radio comes with: 
¢ Rechargeable battery pack Sugg. Retail 
¢ Wall charger antenna 
W/TONE * Belt clip 
Only 4 3/4” high-fits easily in 
Dealers only please shit pocket, 
Call 1-800-USA-1-USA (872-1-872) or fax your orders to 1-800-251-RFAX. Visa and Master Card 


Circle (93) on Fast Fact Card 


includes: Antenna and 110 VAC transformer 


Engineering For The Wireless World 


Wireless Communications Systems and Facilities 


For immediate delivery 
Define Acquire Build Manage 
Design Zone Test. Operate 


RCC Consultants, Inc. 


100 Woodbridge Center Drive. Suite 20] 
Woodbridge, NJ 07095 
800-247-4796 
email - infofe@rce.com 


OMmMmces Nationwide A latornational 


... at the very best prices! 


ICOM vertex KENWOOD uniden yAESU 
Radios starting at My 


Portable, Base & Mobile Antennas: Decibel, Larsen, 
Maxrad, Hustler, Antenex, Cushcraft, ASP and more 


Programming hardware kit $89. | Free Items in 20+ 
Icom repeater maker kit 3.0L Radios Ordered! 


Conventional and Switching 
power supplies: Astron & Samiex Circle (94) on Fast Fact Card 


Coax Cable: Belden & Hellax 


Connectors, audio accessorios, batteries, 
solar modules, R.F. amplifiers, Lightning 
protectors, trunking panels, interconnecters. 


WIRELESS CELLULAR 
CAR STEREO MUTE 


» OWL Y 1 WIRE INSTALLATION + GROUND! 
UNSTALLS IN JUST 2 MINUTES” 
Unique patented plug in fuse replaces car stereo fuse 
to cut out power fo radio when unit detects the RF 
signal from any analog or digital cellular phone. When 
your phone rings, it shuts down the power to your car Part No. 9122RFK 
radio and turns radio back on when you end the call— 


alt without any wires! (Will not work with PCS.) § 4. 9 95 
MUMACCELE 121: (562) 209-5090 + Fax: (562) 809-1248 


40° tower sections. Prices start at 


R.F. Test Equipment: 
IFR, Bird, Optoelectronics, Ramsey 


Dealers Wanted !! 


Lt OM 


CORPORATE HEADQUARTERS 

R 1630 PAISANO DR 
van epcom net 
epcom@wzhc net EL PASO. TX 79901USA 
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Want more information on advertised products? Use the Fast Fact Card! 
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iP=EPRO 


Pioneer Energy 


“ue are pa 
Products Inc 


EMI PEPRO'S PATENTED, 


SHIELDED ALUMINUM 
ENCLOSURES CAN HELP 
PROTECT YOUR MOST 

. SENSITIVE ELECTRONIC 

, EQUIPMENT IN TODAY’S 
| HOSTILE ENVIRONMENTS 


LIGHTNING 


EMC 
EMP 


RFI 


U.S. Patent # 5749178 


PEPRO Ine. 

P.O. BOX 1061 
FRANKLIN. PA 16323 
Ph. (S14) 437-3620 

Fay (S14) 432-7818 


WW). peproing.com 
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Parts ¢ 


Aro 9001 Quality 


* Most Minitor 3 models 


* VHF & VHF stored voice 


* Dealer programmable 
* Competitive prices 


Pagers e Price e Sa 


* Complete line of 


Motorola paging 
products & accessories 


in stock for immediate 
delivery 


Responsive, experienced 
staff 


(A) moronota 
= MINTORD 


Authorized Paging Distributor 


Your Premier Motorola Paging Distributor 
Committed to Quality Service at Competitive Prices 


LEAVITT 
iment 


Travel Awards Program 
Call for details! 


a ower 
AA), Momevia and af mentioned proce aw twderans ct ” 
re = 
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Equipment + Cellular * Training 


sth ail te CRYSTALS ~3800=- 


MOTOROLA 
RADIO RENTALS 


* HT1000, GP300, P200 

* Intrinsically Safe 

* Full Line of Radio Accessories 
* Mobiles & Repeaters 

¢ 24-Hour Service 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail: eventcomm@aol.com 


@ Gow 


PRI 
\ 
Or. 


DROLA® 2-WAY 
D RENTALS 


* Low Cost 


* Top Qualit 
elivery Anywhere 


* Overnight 


[COMMUNICATIONS| 
800-822-MOSS 


ww mosscom com 
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5) PAGER 
. & CELLULAR 


& Test Equi e & 
CES est Equipment | Q 9 9 
Factory Original Programmmers The most unique and 


Z CHECK OUT OUR All Popular Pagers & Cell Phones, CRYSTALS 


New & Refurbished, Bought & Sold MOTOROLA ecume 


1.95 ne 
7ASSI7AD 


Complete Line of LCDs, Trim Caps 
Vibe Motors & Parts 


Certified P 


Training & Online 


Wide Range of Service, Repair 


full Fectured produd 
wee ogres seenee 


tal, J a 
WwWW.pageco.com 
info@pageco.com 


Large Range of Password Erasers 


any 


Better RUN to get your ad 
in next month’s MRT! 


Call 800-347-9375 today! 


ee c2SSificd 


computer 


Wireless 
system 

planning 
Software 


* Seamless USGS topographic maps 
© Integrates with GIS 

© Multiple terrain data 

© Point to Point profile analysis 

© Most Likely Server analysis 

¢ Carrier to Interferer evaluation 


Avoid surprises in your wireless 
system. RFCOAD's field tested 
Biby-C algorithm and easily 
learned features make 
“what if? scenarios simple, 
efficient and accurate. 
RFCAD provides high 
quality signal strength displays on 
digitized USGS topo maps, or 
popular GIS software displays. 
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paging 


PRECISION QUARTZ PAGER 


|i Engineered for optimum performance in both Pacsag and Flex technology pagers! 
MOTOROLA » NEC * UNIDEN » NIXXO » EVERON » INTEK 
1,000s OF FREQUENCIES 7 

‘Cl STOCKED & READY TO SHIP! * 


All Size Accounts Serviced - Large Quantity Specialists - Contract Pricing Available 
ORIGINAL TT 
proanaumens «BA ERIES 
waif, ___—with $e Up Assistance -Evernady* & Duracell® 
ACCESSORIES | BENCH TOOLS, OEM SERVICE 
G SPARTS ° EQUIPMENT& “ MANUALS “ PAGERS 
SUPPLIES 2 pete purchase Mars Stocked! 
MOTOROLA * NEC * UNIDEN * PANASONIC * EVERON * GIZZMO @moronoca 


NIXXO * MAXON * INTEK * SAMSUNG * PAGEROLA * SHINWA Fry 


te oh ee 


_Kf PARTS ° PLUGINS 
S CHARGERS ANTENNAS 
A HIMMNICOLLION * Single/TWievTravel * Full Line 


MOTOROLA * NEC * UNIDEN * PANASONIC * SAMSUNG * SHINWA * AT&T * AUDIOVOX 
NOKIA + OKi* SONY * NOVATEL * PHILIPS * QUALCOM * FUJITSU ~ GE + TOSHIBA 


MON - FR 
PageCorp 800-957-8700 2% 
4 Int'l Calis: 949-721-1621 © Fax: 949-721-1030 


www.pagecorp.com * Emam: pci@pagecorp.com 
ASK FOR OUR CURRENT PARTS AND PRICING HANDBOOK: 
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HELLO DIRECT 
HEADSETS 


software 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 


See details and download demo from our web site! 
SorrWricut, LLC 
1010 So. JotieT St, Suite 204 
Aurora, CO 80012-3150 USA 
Tet. (303) 344-5486 © Fax: (303) 344-2811 
www.softwright.com 
email: sales@softwightcom 
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** WIRELESS SOFTWARE ** 


Save time designing, optimizing 
and managing wireless Radio 
communication sites: 

- Intermodulation Interference Analysis 

- Transmitter Noise Analysis 

- Receiver Desense Analysis 

- Signal Level Analysis 

- Communications Site Design 

- Site Management Database 

- Equipment Maintenance and Inventory 
- Desktop Mapping and Data Products 


COMSITE 


CALL 800-845-0408 or 850-906-0748 
http://www.polaris.net/~douglas 


Measure SIGNAL Coverace! 


« Automate field measurements and drive- 
tests. 

e Create signal contours from measured data. 

e Compatible with HP, IFR, Z Technology 
and other instruments. 

e Use your NMEA or TSIP GPS receiver. 


e Automatically records signal site 
STI-9400 Software 


$4,995.00 Includes 
Street Map Data for USA 


FREE DEMONSTRATION CD 


Toll Free: (877) 848-8500 Fax: (503) 848-8534 
Email: sales@surveytech.com : 


Survey Technologies, Inc. 
"Geographic Signal Coverage At Your Fingertips” 
www.surveytech.com 
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ee cassificd 


computer software 


The worst mistakes are the ones you can't see. 


Global Trunking Management 
& Billing Solutions for... 


SmartNet ¢ SmartWorks ¢ SmartZone 
LTR ¢ MPT 1327 


For more information, RS 
| call (903) 561-6673 or Genesi 


www.GenesisWorld.com whore yroat veleers Fog. 
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Service - Sales - SMR Billing 
4) Micropath cory corporation Pager Billing - Accounting 


NOW AVAILABLE 
CRI - PRO 
YEAR 2000 COMPLIANT 


DOS = NOVELL * LANTASTIC * UNIX 


Radio Propagation Software 


* Predicted Area Coverage Maps 
* Microwave Link Analysis & Profiles 
* USGS GeoReferenced 

Topo Maps on CD-ROM 


www.micropath.com 


303.526-5454 Sales 

303.233-4242 Support 

303.233-4026 Fax 
e-mail: sales@micropath.com 


Intertec 
Books 


www. internettelephony.com 


0,.0:0:0:0.0:0: 
©: 


7 
Xs 


1X 


We can provide complete solutions 
including software, hardware, and 
training. 


205-987-1523/205-987-1709 FAX 
Circle (104) on Fast Fact Card 
Trower 
equipment 


Your Internet 
Shopping Resource 


am SINTERTEC 


PUBLISHING 


A PRIMEOIA 


Pagelek 


The Monitoring and Control Experts 


Monitoring commercial, industrial, and 
government sites worldwide since 1987. 


¢ Monitor and control 


remote equipment via X f 


tower space 
modem or phone. 

¢ Receive notifications 
via modem or pager. 

e Fully satisfy regula- 
tory requirements. 


ARIZONA’S PREMIER 


TOWER FACILITIES 
Contact Rick or Charlie Bonifasi 
ANTENNA SITES, INC. 


800-346-7224 


System leasing plans are now available! 


CHECK THE FACTS THEN Contact us now for further details, 


CALL THE BEST! 


; Toll-free: 888.572.7907 
_) CHICAGO TOWER LEASING CORP. . 

Environmentally controlled Telephone: 919.518.1828 

¥ equipment enclosures. back-up power, Fascimile: 919.846.5586 


RF engineered sites. Secure. 
Premiere sites in Metro Chicago Area—choice ot 
Federal State, Govt. & all Class A Systems 
STAN STANN 
105 MURPHY LAKE ROAD 
PARK RIDGE, IL 60068 


email: sales @pagetek.net 
http://www.pagetek.net 


(847) 823-7713 


Circle (106) on Fast Fact Card 
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tower 
services 


* Fabrication 
ai * Design 
; 7° Engineering 
a ° Installation 


¥° Service 


va ° Maintenance 


i Swager is your 
+. worldwide turnkey 
y tower company. 
Phone 
1-800-968-5601 
or Fax 
1-800-882-3414 
*®* swac 
: : Communications, Inc, 
Sa po. Box 656 
3560 East Swager Drive 
Fremont, IN 46737 USA 
Phone | -800-968-5601 » 219-495-2515 
Fax 1-800-882-3414 * 2!9-495-4205 


E-mail: sales@swager.com 
internet: www.swager.com 


Circle (105) on Fast Fact Card 


Reach a qualified market 
with a classified ad in MRT 
and see the results! 


Whether you want to 


generate sales leads 
or find new employees, 
a Classified ad is always a 

great advertising tool. 


Call Dawn Rhoden 
1-800-347-9375 
913-967-1861 

Fax 913-967-1735 


Cushman / IFR / Motorola / Wavetek 


Get Your Test Equipment Needs 
From Service Professionals. 
We Buy & Sell Service Monitors. 


Communication Service Monitor 
Repair & Calibration Specialists 


IT IS POSSIBLE!!! 


..to receive quick, quality, service at affordable rates. 
ADVANCED COMMUNICATIONS 
& ELECTRONICS INC. 


— Authorized Maxon Dealer - 


Service of: »* Radios 
maxen * Transmitter Amplifiers 


Motorola . Tower Pop Amplifiers 

: . quipment 
Ericsson/GE « Custom Projects & 
$49 Flate Rate Equipment Modifications 
2054J Airport Road (604) 237-8255 


Lynchburg, VA 24502-3757 Fax/Phone: (804) 237-4762 
E-Mail: advcomm@worldnet.att.net 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy. 
Suite 110/111 

= Atlanta, GA 30340 
Phone: 770-451-3264 

Fax: 770-458-8785 


Portable & Mobile Repairs 


www.nselectronics.com Plus Parts & Shipping 


Triton Loudoun Communications Inc. 
Electronics, Inc. Communications Systems 


SERVICE MONITOR REPAIR DEPOT 
REPAIR & CALIBRATION Quatity SEAvicE ON MicROPROCESSOR-BASED 
Exclusive monitor repair since 1973 Mosites, Portastes aNnpD Contro. Heaps. 
NIST TRACEABLE SuRFACE MOUNT REPAIR. Most repairs $70 PLus PaRTS. 
Cushman, IFR, Motorola, Marconi | . FREE ESTIMATES. 


Also, Voice Logging Recorders : Warranty Service Available On: 
4300 Lincoln Ave., Unit 0 a> Ericsson/G.E. * Kenwood 
Rolling Meadows, IL 60008“ 
(847) 934-6426 Fax: (847) 934-7195 aoe Factory Shas. iu. 
* Visit our Website: http://www.tritonelec.com Austell, Ga. 30168 tial 


Minitor II Pager 


Repair Just $29.50 UHF & VHF TRUNKING 
Price includes all Frequencies—and TIME-are running out. If you don't license soon, you may 


never. Let our experienced staff assist you in assuring your future in trunking 
Parts and Labor ba PALCO 


5 Day turn time & Frequency services * Interference Studies  % Licensing ENTERPRISES, INC 
90 Day Warranty * Short-spacing Studies  %* Propagation Studies = * Site Selection 1-800-789-5986 
Water/Physical damege-and * Public Safety NPSPAC 
housing parts not included 


ay) Paging and Wireless 800-822-2 180 
Service Center__) Fax-561-683-0059 
1300 N FL Mango Rd #26 

West Palm Beach, FL 33409 Dealer price 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


38 Lessons written exclusively for Mobile 
Communications Servicing. $375.00 
Call, e-mail or write Mobile Training Institute 
for free information: 


Tc 2111 Lakeridge Drive 
Merl Grapevine, TX 76051-4614 


817-488-2796 or mtimti@aol.com 


RF @ CELLutions 


1100 E. 64* 


Denver, CO 80229 
Phone: 303-227-3210 
Fox: 303-227-3220 


MOTOROLA , 
ERICSSON 


PORTABLE & MOBILE REPAIR 


= Quick Turn Around + Free Return Shipping 
- Factory Trained & FCC Licensed Techs 


800°567°5636 


11420 NW 45th Place + Sunrise, FL 33323 


Complete site Engineering and 
Design, Consulting, site Optimization, 
Expansion, site Management, site 
Maintenance, site Acquisitions and 
Technical assistance. 


We can provide all your RF Communi- 
cations needs, from Engineering to 
site construction. 


Ask RF @ CELLutions about the multi- 
carrier power cell, (MPC) Re-Radiator, 
best way to extend your 
communications sites. 


MAKE CONTACT... 


with an ad 
in MRT Classifieds! 


turnaround 


2-way repairs on most models Motorola Radius, 
Kenwood, GE and more! 


For info, call Global at 800-684-0054 (FCC Techs) 


Contact RF @ CELLutions 
We can answer all your questions. 
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CPI Communications Inc... 50 43... 972-429-7160 
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Daniels Electronics ..........ssercecrees 47 40........ 604-382-8268 
Dapa Communications, Inc. ............. BS Bias 716-373-7228 
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Holzberg Communications, Inc......75  84....... 973-389-9600 
Huber + Suhner, INC ...........0.2- eee 2 (Sse 802-878-0555 
Hutton Communications .........0ee 41 38... 800-442-3811 
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Intek Global Corp. oo... cee ME —_ibtouensteas 800-669-4567 
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ISBT stiscasrescomnncin nin eeces 2 2a 619-458-1500 
IWIG E2006 eccsiscusssscascensassicemenscincrus OF. ges 800-288-8606 
PERG) BAHGUOS!..secsarursnsineseies 46 39....... 800-323-3779 
Kendoo BatterieS oc. 93 107%. 305-592-9688 
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Company 


Kenwood Communications . 


Klein Electronics ............0...-scsscesssse 

Leavitt Communications Inc. ........ 100 
McManus Communications ....... 14-15 
Mechem Electronics .........ccsscseneees 92 
Modular Communication Sys........ 31 
Motorola Test Equipment................ 17 
Narda/L3 Communications ............... 3 
New Hampshire Communications ... 76 
Omnicron Electronics..........ccc 60 
PAO Oice. ccsisipitiassa.teaneesnsnceeemtrcsincs 80 
PageCorp Industries ...........0.... 81 
PPO ONE ING scrsseesiiistiatscemscmnarees 82 
Paging & Wireless Service Center .... 54 
SL? 00 Jers eer 90 
Polaris Industries ............000000 77 
lp ots. 21) |S i 78 
Pyramid Communications .............. 2 
Racal Communications ................. IBC 


Radio Express, Inc 


RCC Consultants ............ eects 
RCW Distributing ... 

FAP ASE: ccsssensisaccasnsecrvespecestvencosess 
RFS Cablewave Systems................ 29 
FUR WG censnnscmmaseasmseran 35 
BUNON: IGraiicessscesss . 79 
Sharp Communication .................... 74 
Shinwa Communications of America 63 
SORWHGN ssscniraisaverecsernrnntenes 81 
Southwest Windpower....................- 60 
Spectrum Communications ............ 66 
Survey Technologies Inc. ............... 81 
Swager Communications ............... 82 
BUCA eee re 43 
TROPA acu nsainanniaissmannats 63 
TAUOGR ERQIB os sssscsncsssnsceceseseansones 62 
Times Microwave Systems ........... 45 
TPL Communications, Inc ............. 59 


Transcrypt International Ltd. 0.00.0... 1 


Trident Micro Systems. ............+0 16 
THAD sisessacnnaninncmrecnnns 20 
TX RX Systems INC. ......cceeeseeeeesene 3 
Vega, A Mark IV Company ............. 12 
VERTEX/YAESU USA ...................-- IFC 
Vocom Products Co. LLC ............... 68 
ES ec scared eter reread eee save 75 
ZOTON WiC cassava 34 
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hebereeree 800-505-TEST 
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24 ........ 203-630-331 1 
30 ..... 8O0-USA-1USA 
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BD paxewnsiee 716-549-4700 
a eter 626-442-0782 
= 310-404-2700 
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Soi ocsoene 901-286-6275 
SVs 425-820-6363 


a 


Racal Competitor Competitor Coripetitor ‘al Competitor Competitor Competitor. 8 
25 A= BO vig © ‘a B c 
Volume (cu. in.) 19.4 23.9 29.9 ~~ FAA Metal Case *» No No No 
Weight (ounces) 16 25 27 - 28 Submersible No No No 
Power (watts) 5 5 5 5 Keypad Programming Yes No No Yes 


Channels 256 255 255 256 Battery Meter Yes No No No 


Sure, it's the smallest, lightest radio to meet APCO Project 25 standards. But the Racal 25 digital 

portable is one tough little unit. And no wonder. Our reputation for rugged packaging of highly refined 

communications technology is unequaled throughout the military world. So the Racal 25 will impress 

you with features like full digital/analog interoperability. Advanced encryption and covert modes. Keypad 
and radio-to-radio programming. And extensive user-customization capabilities. But it's a rough. wet and dirty world out there. 
So be sure you get a Project 25 radio that can really take the abuse. Talk to us. Communicating through technology 


Racal Communications, Inc., 5 Research Place, Rockville, MD 20850 www.racalcomm.com 1-800-258-4420 RACAL 


Federal agencies can order Racal 25 on Department of the Interior Narrowband Radio Contract #N660-C98-1007. 
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SS-64 $28.95 
Microminiature DIP Switch Programmable CTCSS Encoder. 
Includes 64 tones trom 33.0 to 254.1 Hz. 

.66" x 1.08" x 21” 


ANI-1/$39.95 ANI-2/$299.95 
Automatic Number Identification System 
ANI-1 Encoder - 1.13” x .66" x .22” 
ANI-2 Station Decoder - 5.4" x 5.8" x 1.4” 


} PE-1000 $224.95 
Desktop Paging Encoder. Two-Tone Sequential, 


other tormats available. 7.5" x 7.8" x 2.7" 


$59.95 


Digital Coded Squeich Encoder-Decoder. Programmable 
to all 106 DCS codes. 1.36" x 1.18" x .25" 


$54.95 

Sub-miniazture Programmable CTCSS Encoder-Decoder. 
Includes 64 tones from 33.0 to 254.1 Hz. 

-78” x 1.70" x .25" 


$69.95 
Aulomatic Morse Station Identifier. Meets all FCC 

1D Requirements. Fully field programmable 
with included keypad. 1.85" x 1.12" x .35" 


$59.95 
Two-Tone Sequential Decoder. Programmable unit 
provides switched outputs from Two-Tone paging calls. 
1.25” x 2.0" x .4” 


$129.90 
Multi-Purpose CTCSS/Burst Tone Encoder w/LED Display. 
Greal for the Benchtop. 5.25" x 3.3° 21.77 


SOei Kesey Ey 
DU! a/4R TS - 5 


DIP Switch Programmable CTCSS Encoder-Decoder. 
Includes 64 tones from 33.0 to 254.1 Hz. 
1.25” x 2.0" x .30” 


TP-3200 $279.95 
Full Featured Shared Repealer Tone Panel with ALL 157 
CTCSS/DCS codes. In Desktop or Rack Mount versions. 


PE-2P 
Two-Tone Sequential Encoder. Sub-assembly mounts 
inside radio or other enclosure. Multiple call capability. 
1.25" x 2.0" x4” 


FILTERS ~ 
Call us for the lowest cost, 12.5kHz channel spacing, 
exacl replacement, crystal and ceramic IF filters for 
Part 90 Refarming. 


° Same reliable and cost effective products you have known and trusted for 30 years! 
Full FIVE YEAR WARRANTY on all products 
e Same day shipping on most orders 


e “INFO FAX” with 24 hour information 
¢ Toll free 800 numbers for both voice and FAX 


COMMUNICATIONS SPECIALISTS, INC. 
(126 WEST TAFT AVENUE * ORANGE, CA,92865-4296 
| | (714) 998-3021 » FAX (714) 974-3420 

ENTIRE U.S.A. (800) 854-0547 *FAX (800) 850-0. 


